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I.  SITE NAME AND LOCATI ON

Abex Corporation Site
Portsmouth, Virginia
Qperable Unit One

I1.  STATEMENT OF BASI S AND PURPCSE

This Record of Decision (ROD) presents the final renedial action selected for OQperable Unit One of the Abex
Corporation Site (Site), located in Portsnouth, Virginia. This renedial action was chosen in accordance wth
t he Conprehensive Environmental Response, Conpensation, and Liability Act of 1980 (CERCLA), 42 U S.C. SS 9601
et seq., as anmended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), and the National Ql
and Hazardous Substances Pol |l ution Contingency Plan (NCP), 40 C.F.R Part 300. This decision document

expl ains the factual and | egal basis for selecting the remedial action and is based on the Admi nistrative
Record for this Site. An index of docunents for the Adm nistrative Record is included in Appendix A

The Commonweal th of Virginia concurs on the sel ected renedy.
I'11. ASSESSMENT OF THE SI TE

Pursuant to duly del egated authority, | hereby determ ne, pursuant to Section 106 of CERCLA, 42 U S.C. S
9606, that actual or threatened rel eases of hazardous substances fromthis Site, as discussed in Section VI
(Summary of Site Risks) of this ROD, if not addressed by inplenenting the remedial action selected in this
ROD, may present an immnent and substantial endangernment to public health, welfare, or the environnent.

I'V. DESCRI PTION OF THE SELECTED REMEDY

The EPA, in consultation with the Virginia Departnent of Waste Managenent (VDWW , has selected the follow ng
remedi al action for the Abex Corporation Site. This ROD addresses the first of two operable units for the
Site. This operable unit (QUl) addresses contam nated soil and waste material present within approxinately a
700-foot radius of the Abex foundry facility (See Figure 2). The former foundry buildings will also be
addressed as part of QUL. The second operable unit (OQU2) will further investigate ground

water, offsite ecol ogical inpacts, and the need for additional renediation of soil beyond the 700-f oot
radius. The selected renmedial action for QUL addresses the principal threat at the Site by excavating and
treating the highly contam nated soils and waste naterial and by denolishing the buil dings associated with
the former foundry operation. Treated material, soil containing |low |evels of contam nation that do not
require treatment, and building debris will be disposed of offsite in an approved Resource Conservation and
Recovery Act (RCRA) landfill.

Response actions began at this Site in 1986 when EPA identified high | ead concentrations in the Abex foundry
waste within the Abex Lot and in soil of neighboring residential lots. Pursuant to a Consent Order signed
with EPA in August of 1986, Abex excavated and renoved contam nated soil at varying depths (generally 6 to 12
inches) fromresidential areas around the Abex Lot, prinmarily in portions of the Washi ngton Park Housi ng

Proj ect, the Effingham Pl ayground, and around the Seventh Street Homes.



Addi tional high lead concentrations in soil of residential areas were identified in the Renedi al

I nvestigation and Feasibility Study (RI/FS) for QUL conpleted in February of 1992. Pursuant to a Unilateral
Order issued by EPA in March of 1992, Abex excavated and renoved additional contam nated soil to a depth of
approxi mately twel ve inches in portions of the Washington Park Housing Project and the Effingham Pl ayground.
Excavati on and renoval of surface soil contam nation in the Effi nghamresidential area as called for under
the March 1992 Order has not been conpl eted because the home owners in the two-block residential area south
of the Effingham Pl ayground have not allowed access to their properties. Residents expressed a desire to
know the full extent of cleanup that would be required in this renedi al

action before allowing a portion of the work to proceed on their properties.

The naj or conponents of the sel ected renedy include:

Excavation in residential areas of surface soil not addressed under
the March 1992 Order and subsurface soil in residential areas,

i ncl udi ng the Washi ngton Park Housing Project, the Effingham
residential area, the Seventh Street row hones, and the Effingham
Pl ayground, where | ead concentrati ons exceed 500 mlligrans per

kil ogram (nmg/ kg); excavation will extend to the depth of the water
table (approximately three to six feet bel ow the surface).

Excavation of contam nated soil around the foundations and beneath
homes and residential units (i.e., Washington Park Housing Project

uni ts); geotechnical investigations will be performed during the
Renedi al Design to determne the appropriate neasures to be taken
during excavation to maintain the structural integrity of each hone or
residential unit; residents will be tenporarily relocated while
excavation is underway in the i mediate vicinity of their home or
residential unit; sanpling of the interior of homes will be performed
before, during, and after excavation to ensure that dust contro
neasur es have been effective.

Excavation of soil fromnon-residential properties, including soil
beneath areas currently covered with asphalt (e.g., the Abex and
McCready Lots) where | ead concentrations either exceed 500 nmg/kg in
the surface (0 - 12") or exceed 1000 ng/kg in the subsurface (> 12");
excavation of subsurface soil will extend to the depth of the water
table (approximately three to six feet bel ow the surface).

Pl acenent of clean backfill in all excavated areas; restoration of
fornerly vegetated areas to the conditions existing prior to
excavation, to the extent practicable.

Stabilization by mxing excavated soil and waste material that exhibit
toxicity using the Toxicity Characteristic Leaching Procedures (TCLP)
with chem cal s/reagents; mxing will be contained in above-ground

equi prent onsite to create a final product that encapsul ates and

i mmobi | i zes | ead and other netals; specific chemicals to be used in
the process will be determined in a treatability study during the
Renedi al Design phase of this project; treated material will be tested
using TCLP to ensure it no longer exhibits toxic characteristics.

Transportation of treated soils and waste material and di sposal
offsite in an approved Resource Conservation and Recovery Act (RCRA)
Subtitle D landfill; contam nated soils that do not exhibit toxicity
usi ng TCLP may be di sposed of in an approved RCRA Subtitle D landfill,
wi t hout treatment.

Denolition of all structures associated with the foundry operations;
debris exhibiting toxicity using TCLP will be decontami nated in
accordance with current Land Disposal Restriction requirements; debris
wi || be disposed of in approved RCRA | andfill; decontamni nation of

equi prent stored by the current owner in contam nated structures nay
al so be required.



Air nonitoring during onsite activity and inpl enentation of dust
control and other necessary abatenent actions to prevent exposure of
I ocal residents to contam nation during the renedial action.

V. STATUTORY DETERM NATI ONS

The selected renmedy is protective of human health and the environment, conplies with Federal and State
requirenents that are legally applicable or relevant and appropriate to the renedial action, and is
cost-effective. The renedy utilizes pernmanent solutions and alternative treatnent technol ogies to the
nmaxi mum extent practicable, and satisfies the statutory preference for renedies that enploy treatnent that
reduces toxicity, mobility, or volune as a principal element. Because we do not anticipate that this remedy
will result in hazardous substances renaining onsite above healt h-based cl eanup levels (i.e, 500 ng/kg in
residential areas, 500 ng/kg in the surface and 1,000 ng/kg in the subsurface soil in non-residential areas),
the five-year revieww |l not apply to this action. |f hazardous substances

are found in concentrations that exceed cl eanup |evels below the practicable limts of excavation at the

wat er table and, therefore, cannot be excavated, the five-year revieww ||l apply to this action



RECORD OF DECI SI ON
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I.  SITE NAME, LOCATI ON AND DESCRI PTI ON

The Abex Corporation Site (hereafter referred to as "the Site") is located in the eastern section of
Portsnouth, Virginia, approxinately 1.2 mles southwest of the confluence of the southern and eastern
branches of the Elizabeth River (See Figure 1). The Site enconpasses a several block area w th nunerous
parcels of land (See Figure 2). The Site contains the former Abex brass and bronze foundry, which is
conprised of five buildings (hereafter referred to as the Holland Property), and associated former waste

sand di sposal areas (hereafter referred to as the Abex Lot and the McCready Lot). Qher areas within the
approxi mate 700-foot Site radius that were found to have contanination associated, at |least in part, with the
former foundry operation will be addressed in this renedial action

The location of the Site properties are described as follows: the Holland Property is located in the block
bounded on the east by Seventh Street, on the south by Randol ph Street, on the west by Green Street, and on
the north by Brighton Street; the Abex Lot is located imrediately north of the Holland Property; the

Washi ngt on Park Housing Project is |located both northeast of the Holland Property and north of the Abex Lot;
the Effingham Pl ayground is | ocated west of the of the Holland Property; private residential properties
(hereafter referred to as the Effi nghamresidential area) are | ocated south of the playground and sout hwest
of the Holland Property; a drug rehabilitation center and a snall shopping center are |located south of the
Hol | and Property; the McCready Lot is |ocated southeast of the Holland property at the northwest intersection
of Randol ph and Seventh Streets; several row hones are located north of the McCready Lot and i medi ately east
of the Holland Property; and several vacant |lots are |ocated east of the

Seventh Street. The Washi ngton Park Housi ng Project, the Effingham Pl ayground, and the Effingham residential
area are currently zoned for residential use by the Gty of Portsnouth. The remaining properties are zoned
for comrercial and light industrial use

The Remedial Investigation (R) for QU1 identified | ead as the primary contam nant of concern at the Site
Lead was detected in soils on the Holland Property, under the asphalt-capped Abex and McCready Lots, and in
surroundi ng residential and non-residential areas at |evels that pose an actual or potential threat to human
heal th and the environnent.

Il1.  SITE H STCRY AND ENFORCEMENT ACTI VI TI ES

A brass and bronze foundry operated at the Site from 1928 to 1978. The foundry melted used railroad car
journal bearings which were over 80% bronze and poured the molten material into sand nolds to cast new
railroad car bearings. These sand casts eventual ly becane | aden with heavy netals, such as |ead, antinony,
copper, tin, and zinc. During operation, the foundry al so produced stack em ssions of fine particulate
material associated with facility processes.

The National Bearing Metal Corporation purchased the foundry property in May of 1927 and operated the foundry
at the Site from 1928 until Decenber of 1944. American Brake Shoe Conpany bought the foundry in Decenber of
1944 and operated it until My of 1966. At that time, Abex purchased the facility and operated the foundry
until it closed in 1978. During Abex's operation of the foundry, waste sand was di sposed of in an

approxi mately one acre area i nmediately north of the foundry building. Wen the foundry operation cl osed
Abex graded this disposal area, which is referred to as the Abex Lot, and secured it with a seven foot

cycl one fence. Pneunp Abex Corporation, the successor of Abex Corporation, still owns nost of the Abex Lot.
In 1977, Runnynede Corporation, a real estate investnment conpany, purchased a snall parcel of the Abex Lot
from Abex. Runnyrmede still owns this parcel, but no further devel opnent has occurred.

In 1984, Holland I nvestnment and Manufacturing Corporation purchased the portion of the Site that contains the
foundry building and several snaller associated structures. Holland Investment and Manufacturing Corporation
all owed John C. Holland Enterprises, Inc., which is a trash hauling business, to conduct vehicle service and

mai nt enance on the property.

During operation and following closure of the foundry, many of the parcels |ocated nearby have changed
owner shi p and have been redevel oped for other uses. These areas include the Washi ngton Park Housing Project,
the drug rehabilitation center, the Effingham Pl ayground, and numerous private residences.



In January of 1983, an EPA contractor visited the Site to observe the conditions at the Abex Lot. No
sanpling was conducted during this prelimnary assessnent. EPA contractors returned to the Site in June of
1984 to performa site inspection and collect several sanples fromthe Abex Lot. Sanple results detected high
levels of lead (up to 10,400 my/kg), zinc, copper, tin, and antinony. A sanple, which was to serve as an
indication of the background concentration of lead in the soil, was collected east of the Site and al so had a
| ead concentration of 2,750 ny/kg.

In April of 1986, EPA collected additional soil sanples fromthe Washi ngton Park Housing Project and ot her
properties adjoining the Abex Site. The analytical results found | ead concentrations of up to 12,800 ny/ kg
in the sanples collected. Pursuant to the authority granted in Section 106 of CERCLA, 42 U S.C. S 9606, EPA
entered into a Consent Order with Abex in August of 1986 for the excavation and renoval of contam nated soil
at varying depths (generally 6 to 12 inches) fromcertain residential areas around the

Abex Lot. The areas to be addressed included portions of the Washi ngton Park Housing Project, the Effingham
Pl ayground, and the Seventh Street row homes. Al excavated areas were filled with clean soil and
revegetated. Abex al so paved and fenced the Abex Lot and the McCready Lot.

The anal ytical data collected at the Site were used to evaluate the relative hazards posed by the Abex Site
using EPA's Hazard Ranking System (HRS). EPA uses the HRS to calculate a score for hazardous waste sites
based upon the presence of potential and observed hazards. |f the final HRS score exceeds 28.5, the site is
pl aced on the National Priorities List (NPL), making it eligible to receive Superfund nonies for renedial

cl eanup. An HRS score of 36.53 was calculated for the Abex Site. As a result, EPA proposed the Abex Site
for inclusion on the NPL on June 24, 1988 (53 FR 23988). The Site was placed on the list on August 28, 1990
(55 FR 35502).

On June 2, 1989, pursuant to Section 122 of CERCLA, 42 S U S.C. 9622, EPA issued Special Notice Letters to
Abex Corporation and the Hol |l and I nvest nent and Manufacturing Corporation (hereafter referred to as "Hol | and
Investnent") offering themthe opportunity to performthe RI/FS for the Site. On Cctober 10, 1989, the VDVWM
serving as the | ead agency, entered into an Adnministrative Order on Consent with Abex pursuant to Section 106
of CERCLA, 42 U S.C. S 9606. Under the terns of the Order, Abex agreed to conduct the RI/FS at the Site to
deternmine the nature and extent of Site contamination and to identify renedial alternatives for Site-rel ated
cont ami nati on of concern.

Based on the findings of the draft RI/FS report submtted in Cctober of 1991 and the final RI/FS report dated
February of 1992, EPA determined that |ead contam nated surface soil exceeding 500 ng/kg within the

Ef fi nghanresi dential area, and at a few additional locations in the Washi ngton Park Housi ng Project and the
Ef fi ngham Pl ayground, presented a short-termthreat to human health. As a result, pursuant to Section 106 of
CERCLA, 42 U.S.C. S9606, EPA issued a Unilateral Administrative Order on March 30, 1992 to Abex requiring
Abex to renove such soils fromthe Site. Abex agreed to performthe renoval action and, to date, has
excavated and renoved additional contam nated surface soil in the Washi ngton Park Housing Project and the
Ef fi ngham Pl ayground. Renoval of soil in the Effinghamresidential area has been tenporarily suspended
because the inpacted residents have not allowed access to their properties pending issuance of this docunent.

111, HGHI GATS CF COWUNI TY PARTI Cl PATI ON

EPA has several public participation requirements that are defined in Sections 113(k)(2)(B), 117, and
121(f) (1) (G of CERCLA, 42 U.S.C. 9613(k)(2)(B), 9617, and SS9621(f)(1)(GQ, respectively. The documents
whi ch EPA used to devel op, evaluate, and select a remedial alternative for the Abex Site have been made
avail able to the public in the Admi nistrative Record naintained at the Portsmouth Public Library (Reference
Section) and at the EPA, Region Ill, Philadelphia Ofice. The Admnistrative Record is required by Section
113(k) (1) of CERCLA, 42 U. S.C. S9613(K)(1).

The RI/FS Report and the Proposed Plan for the Abex Corporation Site were released to the public in April of
1992. The Proposed Pl an described renedial alternatives being considered by EPA and VDWM and identified
EPA's preferred alternative at that tine. The notice of the availability of the Proposed Plan and the

Adm ni strative Record was published in The Virginian-Pilot on April 28, 1992. This notice also invited the
public to a nmeeting on May 7, 1992 to discuss the Proposed Plan with EPA and VDWM The public

was encouraged to review the Proposed Plan and the Adm nistrative Record files and to submt comments on the
proposed renedial alternatives to EPA and VDWM The public comment period was initially schedul ed to be open
fromApril 29, 1992 through May 29, 1992, the statutorily required 30-day period. At the request of |ocal
citizens, EPA and VDWM ext ended the public coment period which formally closed on July 10, 1992.

A public neeting was held on May 7, 1992, during the public comrent period. At this neeting, representatives
from VDWM and EPA answered questions about the Site and discussed the renedi al alternatives under



consideration, as well as the short-termrenoval action that was about to proceed.
Approxi mately 30 people, including residents fromthe inpacted area, |ocal governnent officials, a
representative from Pneuno Abex, and VDWM and EPA representatives, attended the public meeting.

EPA and representatives from MaeCorp, Abex's contractor inplenmenting the renoval action, visited homes in the
Ef fi nghamresidential area after the public meeting to try to secure access for the renoval work. During
these visits, EPA also provided additional explanations about the renedial actions presented in the Proposed
Plan. After these visits, nenbers of the Madi son Ward G vic League requested that EPA and VDWM neet with the
Ef fi nghamresidents to further discuss their concerns.

Representatives from EPA and VDWM net with approxi mately 30 Effinghamresidents on May 28, 1992 and June 9,
1992 to discuss the proposed renoval and renedial actions and the health effects associated with | ead

contami nation on their properties. During this period, community awareness and concern about the proposed
cleanup activities were significantly heightened. On June 25, 1992, representatives fromEPA VDWM the Gty
of Portsmouth Health Department, and the Agency for Toxic Substances and Di sease Registry (ATSDR), net with
approxi mately 60 residents at the community center in the Washi ngton Park Housing Project to provide an
addi tional opportunity for inpacted residents to gain infornmation about the health effects of the |ead
contami nation and to discuss the proposed renoval and remedial actions. In addition to neetings with the

| ocal residents, VDWM and EPA nmet with local officials on several occasions during this period.

As a result of the June 25, 1992, neeting, the Portsmouth Health Departnment began offering free bl ood-Iead
testing to residents in the inpacted area. During July and August of 1992, a total of 546 individuals were
tested. Representatives fromthe Portsnmouth Health Departnment notified famlies of the test results as they
becane avail abl e and advised famlies on appropriate follow up neasures, where warranted.

Al t hough the public comrent period was closed, EPA held a fifth neeting with the local comunity at the
request of the Gty of Portsmouth Mayor and Gty Council. The neeting was hel d on August 26, 1992.
Representatives fromthe Gty of Portsnouth Health Departnent, ATSDR VDWM and EPA addressed questions from
approxi mately 150 | ocal residents about health effects of |ead contanmination and the proposed cleanup of the
Site.

Responses to the conments received during the public comment period are included in the Responsiveness
Summary, which is part of this ROD. This decision docunent presents the selected remedial action for the
Abex Corporation Site in Portsnouth, Virginia, chosen in accordance with CERCLA, as anended by SARA, and, to
the extent practicable, the NCP. The decision for this Site is based on the Adninistrative Record. The
index for the Admnistrative Record is included in Appendix A of the ROD. This decision is also based upon
comrent s recei ved by VDW and EPA during the public conmment period, which are included in the Adm nistrative
Recor d.

I'V. SCOPE AND ROLE OF RESPONSE ACTI ON
As with many Superfund sites, the problens at the Abex Corporation Site are conplex. As a result, EPA and
VDWM have organi zed the work into two operable units (QJUs). These OJ are:

QUl: Contanmination in the soil and waste sands on the Hol | and
Property, the Abex Lot, the McCOready Lot and in the surrounding
properties within an approxi mate 700-foot radius of the foundry facility

OJ2: Potential contam nation of the shallow and deep aquifers,

ecol ogi cal inmpacts, including further investigation and anal ysis of
surface and sedi nent quality, and additional soil contam nation that

may exi st beyond the approxi mate 700-foot radi us bei ng addressed in QUIL.

The first QU, the subject of this ROD, addresses |ead contanmination in soil. The primary exposure pathway of
concern at this Site is incidental ingestion of soil. Based on results of the EPA's Lead Uptake Bi okinetic
Model , children are exposed to an unacceptabl e health risk when the average | ead concentrations in surface
soi |l exceeds 400 ng/ kg. The purpose of this response is to protect human health and the environnent by
preventing current or future exposure to the contam nated soil.

As part of OU2, additional RI/FS activity will be perforned to fully characterize the nature and extent of
ground water contam nation. This QU will also include an investigation of additional soil contanination at
di stances greater than 700 feet fromthe foundry facility, as well as offsite ecol ogi cal inpacts.

V. SUMVARY OF SI TE CHARACTERI STI CS



GENERAL OVERVI EW

The Abex Site is located in the urban environnent of Portsmouth, Virginia, approxinately one-half mle to the
west of the south branch of the Elizabeth River. The Site is relatively flat and is approximtely 5 to 10
feet above nean sea level. A review of aerial photographs from 1937 reveal s extensive surficial drainage
surrounding the Site. However, by 1964, drainage was largely confined to Gander Creek, a channelized canal
flowing fromeast to west just north of the Abex Lot. At the present, npst drainage occurs through a network
of catch basins and storm sewers

The Abex Site is located in one of the ol dest sections of the Gty of Portsmouth. The area was incor porated
intothe Cty's limts in 1784. The U S. Naval Shipyard, located less than a mle to the southeast,
comrenced operation in 1767 and presently enconpasses about 800 acres. The Portsnouth

area experienced rapid growth during Wrld Wars | and Il when the Navy expanded its shipyard, hospitals, and
docking facilities.

The population in the one-mle radius surrounding the Site varied during the period when the foundry was
operating. From 1930 to 1950, the population in this area grew from 27,470 to 30,930. Subsequent to 1950,
t he popul ation declined to 27,575 in 1960; 19,940 in 1970; and 15,117 in 1980

The Hl i zabeth River Basin, which surrounds Norfol k, Portsmouth, and Chesapeake, drains approxi mately 300
square mles. The river basin is heavily industrialized and recei ves wastewater discharges fromU. S. Naval
facilities, heavy industry, najor rmunicipal treatnent facilities, urban runoff, and boating and docki ng
facilities.

Annual rainfall inthe Site area is between 45 and 50 inches. Wnd direction for the Portsnmouth and the
surrounding area i s predom nantly northnortheast and sout h-sout hwest.

Generally interpreted, the former foundry property and the surroundi ng 700-foot radius study area are
underl ain by a veneer of undistinguished fill material, sand, and fine grained sediments. G oundwater
noverent beneath the study area is largely confined to the sand-dom nated strat a.

Portsrmouth lies in the Coastal Plain physiographic province and, in general, is underlain by a thick sequence
of unconsol i dated sedinments consisting primarily of sand, gravel, silt, clay and sone shell nmaterial. These
sedinents thicken fromwest to east in a wedge-like formand are i mediately underlain by igneous and

net anor phi ¢ bedrock. The depositional history of the unconsolidated sedinents is conplex and has resulted in
what is generally an alternating sequence of sand and fine grain sediment |ayers.

In the vicinity of Portsnouth, |arge-scal e groundwater novement occurs only within the confined aquifer
formati ons. Except for the uppernost aquifer, the Colunbia G oup, each aquifer is separated fromthe
underlying aquifer by a confining unit. Mst of the ground water used in the area for potable

purposes is withdrawn fromthe confined aquifers. At the present tine, very little ground water w thdrawn
fromthe unconfined Colunbia Goup aquifer is utilized for potabl e purposes.

SUMVARY COF Rl FI NDI NGS

The primary focus of the Rl was to eval uate possible | ead contam nation in soil on and around the foundry
property. In addition, the R included a linmted investigation of ground water, surface water, and sedi ments
potentially inpacted by the Site

Soi |l contam nation was investigated by sampling and testing over 1,000 sanples for lead content. O these
sanpl es, over 550 were al so anal yzed for fourteen other netals. Soil sanples were collected either using a
hand auger or through soil borings. A total of 206 |ocations were sanpled using the hand auger. Sanple

| ocations were established prinmarily through use of a 100foot grid systemover the 700-foot radius study
area. At each location, a mninmmof two sanples were collected - one at the 0 to 0.5 foot depth and a
second at the 1.5 to 2 foot depth. Additional sanples were collected to a maxi numdepth of 3 to 3.5 feet
where el evated | ead concentrations were observed.

Soil borings ranging in depth from1ll to 26 feet were perforned at 34 locations primarily in the Abex Lot and
on and around the Holland Property. A minimmof five sanples were collected at each location to characterize
the stratigraphy of the water table aquifer. The nunber of sanples anal yzed varied depending on the | ocation
and the conditions encountered. Mst anal yses were for lead or for the primary pollutant list of fourteen
netal s



Sweep sanples for dust were also collected fromthe interior of the foundry building and fromthe attics of
two Seventh Street row homes. A nunber of the dust and soil sanples collected on the Holland Property and in
the Abex Lot were anal yzed for the conplete list of priority pollutants.

The major finding of the Rl at the Site was that both surface and subsurface soils are contam nated with | ead
in residential and non-residential areas. Soil ("floor dirt") and dust throughout the interior of the foundry
buil ding on the Holland Property was found to contain |ead |levels of up to 100,000 ng/kg. Qutdoor soil on the
Hol | and Property contains lead levels of up to 58,000 ng/kg within the top two feet. Waste sand beneath the
asphalt cap on the Abex Lot has |ead concentrations ranging up 24,000 ng/kg. Lead levels

of up to 4,750 ng/kg occur within the top two feet of soil under asphalt wi thin the MCready Lot.

Surroundi ng areas containing | ead-contam nated soil associated with the Site include portions of the
Washi ngt on Park Housing Project, the Effingham Pl ayground, the Effinghamresidential area, the Seventh Street
row hones, the drug rehabilitation center property, and vacant |ots east of Seventh Street.

Lead |l evels of up to 46,500 ng/ kg were detected in soil at depths of one to four feet in portions of the
Washi ngt on Park Housing Project. Subsurface soil in the Effingham Pl ayground contains lead |levels up to 5,000
ng/ kg. Contam nated surface soil (generally 6 to 12 inches) in both Washi ngton Park and the Effingham

Pl ayground were previously excavated and renoved by Abex pursuant to a Consent Order signed with EPA in
August 1986. A few additional areas in the Washi ngton Park Housing Project and the Effingham

Pl ayground were identified during the QUL investigation as having surface soil contanination above 500 ng/kg.
Soil in these areas was excavated and renoved by Abex pursuant to a Unilateral Oder issued by EPA in March
of 1992.

Surface and subsurface soil within the Effi nghamresidential area have | ead concentrations of up to 8, 000
ng/ kg. Additional sanpling performed as part of the 1992 renoval action detected el evated | evels of |ead
ranging up to 3,739 ng/kg in craw spaces beneath el even of sixteen homes sanpled in this area.

Soil in lots associated with the Seventh Street row hones contain lead at levels up to 7,000 ng/kg at 0 to 2
feet in depth. Surface soil contam nation in the row honme |ots was previously addressed by Abex under
the 1986 Consent Order. Attics of two Seventh Street homes contain dust with lead levels of up to 7,030

my/ kg.

Surface soil within the drug rehabilitation center property contains lead at |levels of up to 9, 300 ng/kg.
Lead has al so been detected in surface soil of the vacant |ots east of Seventh Street at levels of up to
1,200 ng/ kg, with subsurface soils containing | ead of up to 6,000 ng/kg.

A limted hydrogeol ogi c investigation was undertaken at the Site to assess the inpact of contanination on the
surficial aquifer. Four nmonitoring wells, three piezonmeters, and numerous soil borings were installed to

gai n an understandi ng of the materials and contam nant distribution in the upper aquifer. Two nonitoring
wells were located in the Abex Lot; one well was located in the McCready Lot; and one well was | ocated

imredi ately north of the Seventh Street row homes. The wells were drilled to approxi mately

fourteen feet bel ow ground surface; the piezonmeters were drilled to fifteen feet bel ow ground surface.

G oundwat er was encountered fromthree to six feet bel ow surface across the Site.

G oundwat er data fromthe Abex property indicates that |ead has entered the surficial groundwater in the
source area either through mgration or through past disposal practices. El evated concentrations of |ead
were present in filtered sanples collected in one of the nonitoring wells in the Abex Lot (MNM1). Lead
levels of 31 micrograns per liter (ug/1l) and 24 ug/1 were detected during two separate sanpling events. EPA
recommends a cleanup |level of 15 ug/1 for lead in ground water. Filtered sanples collected in the other
three wells did not exhibit el evated concentrations of lead. The surficial aquifer and the deeper aquifer
are not currently used for drinking water supplies in the area of the Site. Further investigation of

contam nation in the deeper aquifer and the hydraulic rel ationship between the surface and deeper aquifers
wi Il be undertaken as part of QU2.

Surface water and sedi ment sanples were collected fromfour catch basins within the 700-foot study area.

El evated netal concentrati ons were observed in both surface water and sedi ment sanples. The significance of
the netal concentrations detected and the rel ati onship of these concentrations to the Abex Site is unclear.
Further investigation and analysis of surface water and sedinment quality at the Site, including potential
ecol ogi cal inpacts, will be perforned as part of QOUR.

VI. SUWRARY OF SITE R SKS



An assessnent of the potential risks posed to hunan health and the environnment was conpl eted i n accordance
with the NCP. Specifically, the baseline risk assessnent provides the basis for taking action and indicates
t he exposure pat hways that need to be addressed by the renedial action. It identifies the risks that could
exist if no action were taken at the Site. The baseline risk assessnent for the Abex Site was conpleted in
February of 1992 and is part of the Adm nistrative Record

In general, a baseline risk assessnment is perfornmed in four steps: (1) data collection and eval uation, (2)
the exposure assessment, (3) the toxicity assessment, and (4) risk characterization. This section of the ROD
will summarize the findings during each of these steps of the baseline risk assessnment for the Abex Site

| DENTI FI CATI ON OF CONTAM NANTS OF CONCERN

Lead is the contaninant of principal concern at this Site due to its known health effects and its w despread
presence in surface and subsurface soil in the residential areas, as well as the foundry properties. G her
contaminants present, along with |lead, at |levels of concern in residential areas include antinony, nickel
tin, copper, and zinc. These contaminants are all known to be present in the waste sands fromthe foundry
operation. Qher contam nants present at |levels of concern on the Holland Property, the Abex Lot, or the
McCready Lot include cadm um chronmium silver, and pol ynucl ear aromati c hydrocarbons (PAHs), and

pol ychl ori nat ed bi phenyls (PCBs).

The two nmedia of primary concern at this Site are soil and ground water. An overview of the extent of
contamination in the soil at the Site is presented in Table 1. The data are presented for the three
residential areas the Washington Park Housing Project, the Effi nghamresidential area, and the Seventh Street
row hones; for the Effingham Pl ayground; for the foundry properties including the Holland Property, the Abex
Lot, and the McCready Lot; and for the vacant lots. The nunber of sanples collected (designated

as "n"), the nean (or average) concentrations, and the upper 97.5 percentile confidence limt concentrations
are presented in Table 1 for both surface soil (0 12") and subsurface soil (> 12") data. The term "upper
97.5 percentile confidence limt" is a statistical termused in describing howwell the data collected

refl ect actual conditions. There is a 97.5%probability (i.e., 39 tinmes out of 40) that the actual nean
concentration for the contam nant of concern listed is bel ow the the upper confidence

limt val ue.

Since lead is relatively imobile in the environment, the ground water investigation in the QUL R was
limted to four wells in the surficial aquifer. Gound water in the surficial aquifer was found to exceed the
EPA' s recomrended cl eanup level for lead in one well which was |ocated in the Abex Lot. The surficia

aqui fer and the deeper confined aquifer are not currently used for drinking water supply. Further
investigation of potential ground water contamination will be perforned as part of the QU2 investigation to
assess potential future risk and the need for possible remediation. The discussion of site risks presented
bel ow wi Il focus on contanmination in the soil nedia.

HUVAN HEALTH EXPOSURE ASSESSMENT

The purpose of the exposure assessnment in the baseline risk assessment is to determ ne exposure pathways that
exist at a site and to quantify the exposure associated with each pathway. An exposure pathway exists if
there are: (1) contaninants at a site at levels of concern; (2) individuals that may come in contact with
those contani nants; and (3) mechani snms by whi ch contam nati on can enter the body.

The potentially exposed popul ations for QUL consist principally of residents (children and adults) within
approxi mately 700 feet of the foundry who are exposed to soil containing the contam nants of concern

di scussed above. The risk assessnent also considered the potential exposure to adults working in the forner
foundry building, although this type of exposure is not presently occurring.

Actions at Superfund sites should be based on an estinmate of the reasonabl e nmaxi mum exposure expected to
occur under both the current and future | and-use conditions. The reasonabl e maxi num exposure is defined as
t he hi ghest exposure that is reasonably expected to occur at a site. The risk assessnment for the Abex Site
was based on the assunption that current and future land use in the area are not expected to change
significantly.

The current land use at the Site is a mxture of residential and commercial/light-industrial. The Washi ngton
Par k Housing Project, the Effinghamresidential area, the Seventh Street row hones, and the Effingham

Pl ayground are currently zoned for residential use (See Figure 3). The Abex Lot, Holland Property, and
McCready Lot, the drug rehabilitation center, and the vacant |ots are zoned for use as

comrercial /light-industrial purposes. Future use is expected to remain the same for the residentia



properties. The Holland Property, the Abex Lot, and the McCready Lot are expected to be used for comercia

or light industrial purposes in the future. The drug rehabilitation center is expected to continue operation
at its current |ocation. The properties with the greatest uncertainty as to their future use are the vacant
lots east of Seventh Street. Mdst of the vacant lot area is |ocated outside of the 700-foot study area for
QUl. The Gty of Portsnouth had originally planned a 60-acre Port Centre Business Park in this area,

however, a GSA project which was the cornerstone of this devel opnent was awarded to another city. The Gty
of Portsmouth is currently considering other options for this 60acre parcel |ocated just outside of the

700-f oot radius, including construction of a new high school. Routes of exposure considered in the risk
assessnent include soil ingestion, dernmal contact, food ingestion, dust inhalation, inhalation of vapors.
These pathways are described briefly bel ow

Soi | ingestion Eating soil and dust, usually
i nadvertently and probably arising
mostly fromthe soil being transferred
fromhand to nouth

Der mal cont act Skin contact with soil and dust

Food i ngestion Eating |l ocally grown foods not
thoroughly washed to renove contamni nated
soi

Dust inhal ati on Breat hi ng dust; no industrial dusts are

currently being generated through active
operations, nor are any expected to bhe
generated in future; dust may cone from

di sturbed contam nated soil in the area

I nhal ati on of vapors Breat hi ng vapors from ground water and
soil; route of exposure was found to be
negl i gi bl e

To quantitatively eval uate the exposure associated with pathways identified at the Site, assunptions were
nmade concerni ng the reasonabl e maxi mum exposure for an individual living in the inpacted area. Table 2
presents the activity pattern for exposed residents and the assunptions nade as part of the risk assessnent.
This table was designed to reflect potential activities for a resident that would result in relatively high
exposure to the contaninants of concern in the soil. Different activities were assigned

reasonabl e average weekly times. Al activities were assumed to take place for 350 days per year.

As part of the process to quantify exposure, standard assunptions are made concerning factors such as the
intake rate for soil ingestion, the ability of soil to adhere to skin, inhalation and consunption rates, the
average lifetine, and maxi num peri ods of exposure. Table 3 summarizes the exposure factors used in the risk
assessnent for the Abex Site.

The final consideration in quantifying exposure is the concentration of the contani nant of concern to be used
in the calculation. The risk assessnent for the Site used data fromsoil sanples collected in the top six
inches to cal cul ate exposure concentrations. Surface soil data was used since residents are exposed to these
soils at a nuch greater frequency than subsurface soil. The nean concentration and the upper 97.5 percentile
confidence limt were calculated for each contam nant of concern in each area of the Site, as presented in
Table 1. The upper confidence limt values were used to quantify individual exposure

HUVAN HEALTH TOXI G TY ASSESSMENT

The purpose of the toxicity assessment is to weigh avail abl e evidence regarding the potential for particular
contami nants to cause adverse effects in an exposed individual. Were possible, the toxicity assessnent
provides an estinmate of the relationship between the extent of exposure to a contaninant and the increased

i kel i hood and/or severity of adverse effects. The first step in the process is to determ ne whether exposure
to the contami nant can cause an increase in the incidence of either a cancer-related (carcinogenic) or
non-cancer related (noncarcinogenic) adverse health effect. EPA gathers evidence froma variety of sources
regarding these health effects including controlled epidem ol ogic investigations, clinical studies, and
experinental animal studies.

The second step in the toxicity assessnment is to quantitatively evaluate the health effects associated with



the contam nant of concern on the exposed popul ation. For contam nants that are known or suspected of
causi ng cancer, Cancer Slope Factors (CPFs) have been devel oped by EPA' s Carcinogenic Assessnent Group in
order to estinmate the adverse health effect. Carcinogenic effects are neasured as the additional risk of an
i ndi vidual contracting cancer as a result of exposure to potentially carcinogenic chemcals. CPFs are
multiplied by the esti mated exposure rates to provi de an upper-bound estinmate of the excess lifetime cancer
ri sk associated with that exposure. The term "upper bound"” reflects the conservative estimte of

the risks and nmakes underestimation of the actual cancer risk highly unlikely. Table 4 |ists the CPFs for
the chemcals treated in this risk assessnent.

For contam nants that are not known to cause cancer, reference doses (RfDs) have been devel oped by EPA for
quantifying the potential for adverse health effects fromexposure. RfDs are

estimates of lifetime daily exposure levels for humans, including sensitive individuals, who are likely to be
wi t hout an appreciable risk of adverse effects during a lifetinme. Estimated intakes of chemcals from
environnental nedia (e.g., the amount of a chem cal ingested fromcontam nated soil) can be conpared to the
RfD. Table 5 lists values of RfD (for chronic exposure) and RfD (for subchroni c exposure), where they are
avail able. The toxicity profiles discussing the possible effects of the contam nants of concern are included
at the end of this section.

EPA does not currently recommend using the standard ri sk assessnent methods described thus far for eval uating
| ead contam nation. EPA recomrends, and the Abex risk assessnent used, the Uptake/Biokinetic (UBK) Mdel to
assess the hazards associated with | ead contam nation at the Abex Site. The UBK Mdel estinates a range of

bl ood | ead levels for children that can result fromthe overall exposure to the variety of |ead sources in
the environnent. The nodel considers possible exposure fromair, diet, drinking water, soil/dust, paint

chi ps/dust, and naternal blood | ead sources. Table 6 presents the standard assunptions used in the UBK node
in the Abex risk assessnent. Lead exposure was evaluated for children up to four years old, the group nost
sensitive to potential adverse health effects fromlead

TOXI A TY PROFI LES FOR CONTAM NANTS OF CONCERN

Lead is a heavy netal that exists in one of three oxidation states, 0, +2, and +4. Primarily, lead is used
in equi pment where pliability and corrosion resistance are required, for exanple, in solder, paints and
varni shes, storage batteries, and alloys. Qccupational exposure to | ead dust and funes can occur during
mning, refining, snelting, and welding. Children exhibiting pica (placing non-food itens in the mouth), as
wel | as children exhibiting normal hand-to-nmouth activities, who are exposed to | ead- contam nated paint

chi ps, dust, or soil can experience elevated blood | ead |l evels, sonetines at el evations significant enough to
cause clinical illness. Some of these effects, particularly changes in the |levels of certain blood enzynes
and in aspects of children's neurobehavi oral devel opnent, may occur at |ow blood l|evels. The fetus nay al so
be inpacted by blood | evels bel ow 10 m crograns per deciliter (ug/dL). Lead has been classified as a G oup
B2 probabl e human carci nogen. Oral exposure to lead salts, primarily phosphates and acetates, has caused

ki dney tunmors in | aboratory aninals.

(Note: Additional details on the health effects of |ead are presented in response to questions in Section |
of the Responsiveness Sunmmary.)

TOXI G TY PROFI LES FOR CONTAM NANTS OF CONCERN (Cont.)

Antinmony is a soft netal which is insoluble in water and organic solvents. It is widely used in the
production of alloys. Oal exposure to antinony has been shown to cause burni ng stomach pains, colic, nausea
and vonmiting in humans. Long-term occupati onal inhal ation exposure is associated with heart disease in both
human and | aboratory aninmals. Decreased longevity and altered chol esterol |evels have been observed in rats.
Antimony has not been tested for carcinogenicity.

Copper is a reddish-brown netal which occurs alone or in ores. It is insoluble in water but soluble in acid.
Metal lic copper is used as a conductor of electricity and in all gauges of wire for circuitry, as well as in
coil and high conductivity tubes. Copper is used in nmany inportant alloys, such as brass and bronze. Copper
is also used in insecticides, fungicides, catalysts, analytical reagents, and paints. Acute exposure to
copper salts may cause eye and skin irritation. Acute industrial exposure to copper may occur from funes
generated during wel ding copper-containing netals. This type of exposure nmay cause upper respiratory tract
and stonmach irritation. The effect of chronic exposure to copper are rarely seen

except in individuals with WIlson's disease. W]Ison's disease is a genetic condition where abnornal anounts
of copper are absorbed and stored by the body. Chronic exposure to copper may result in anem a. Copper is
not classifiable as to human carcinogenicity.



Cadmiumis a bluish-white netal. Snall amounts of cadmumare found in zinc, copper, and |lead ores. Cadm um
is insoluble in water but is soluble in acids. Cadm um dust includes dust of various cadm um conpounds
Cadmiumis used as a protective coating for iron, steel, and copper because it is resistant to corrosion
Cadm um al | oys (copper, nickel) may be used as coatings for other nmaterials, welding electrodes, solders, and
in pignents and paints. Cadmumis used as an amalgamin dentistry. Various cadm um conpounds are used as
fungi ci des and insecticides. Exposure to cadm um can occur through inhalation and ingestion. Short and
long-terminhal ati on exposure to cadm um dust or fumes is associated with swelling of the lung tissue, pain
in the chest, difficulty in breathing and enphysena. Long-term

ingestion of cadmumis associated with changes and danages to the kidneys in |laboratory aninmals. The EPA
has cl assified cadmumas a Goup Bl probabl e hunman carci nogen. Cadm um may be associated with an increased
risk of prostate and |ung cancer in humans occupationally exposed to this contam nant.

Chromiumis a heavy nmetal that generally exists in either a trivalent or hexaval ent oxidation state.
Hexaval ent chromiumis soluble and nmobile in ground water and surface water. Trivalent chromumis in the
reduced formand is generally found adsorbed to soil, therefore, it is |ess nmobile. Hexaval ent chromumis
used in chrone plating, copper photography, copper stripping, alumnumanodizing, as a catalyst, in organic
synt hesi s, and phot ography. Exposure to chrom um conpounds can occur through ingestion, inhalation and skin
contact. Hexaval ent chrom um may have a direct corrosive effect on the skin and may cause upper respiratory
di stress, headache, fever, and | oss of weight. Long-term occupational inhalation exposure to dust and funes
of hexaval ent chrom um has been shown to cause |ung cancer in hunmans, especially those in the
chromat e- produci ng i ndustry. In addition, a nunber of salts of hexaval ent chrom um are carcinogenic in
rats. The EPA has cl assified hexaval ent chromiumas a Goup A human carcinogen. Trivalent chromumis an
essential nutrient and has low toxicity; however, at high levels, it may cause skin irritation

N ckel is a hard white, ferromagnetic netal that is a naturally occurring elenent in the earth's crust and is
stable in the atnosphere at anbient tenperatures. N ckel forns alloys with a variety of netals including
copper, nmanganese, zinc, chromumand iron. El emental nickel is used in electroplating and casting
operations, magnetic tapes, surgical and dental instrunents, nickel-cadnm umbatteries, and col ored ceram cs.
Qccupational exposure to nickel conpounds has been associated with an increased incidence of nasal cavity and
lung cancers. For this reason, nickel refinery dust has been classified by the EPA as a G oup A - Hunan
Carci nogen via the inhalation route of exposure. The nost common reaction to nickel exposure is skin
sensitization. Nickel and its conpounds also irritate the conjunctiva of the eye and the nucous menbranes of
the upper respiratory tract.

Pol ychl ori nat ed bi phenyls (PCBs) are conplex mixtures of the products of the chlorination of biphenyl. The
m xtures contain isomers of chlorobi phenyls with different chlorine content. PCBs may contain other
chlorinated nixtures (e.g., chlorinated naphthal enes and chlorinated di benzofurans). PCBs are stable and
nonfl ammabl e. They are used chiefly in insulation for electric cables and wires. PCBs are persistent in the
envi ronnent and bi oaccumul ate in food chains, wth possible adverse effects on aninals and nan. Prol onged
skin contact may cause the formation of chloracne which is characterized by bl ackheads, fat containing cysts
and pustules. Irritation of eyes, nose and throat nmay al so occur. Systemc toxic effects are dependent
upon the degree of chlorination of the biphenyls. Short and | ong-term exposure nay cause |iver damage. PCBs
nmay cause enbryo toxicity leading to stillbirth. Sonme PCBs are carcinogenic in animals. The EPA has
classified PCBs as Group B2 probabl e human carci nogens. Oral exposure to PCBs has been shown to cause |iver
tunmors in | aboratory animals.

Pol ycyclic aromatic hydrocarbons (PAHs) constitute a class of contami nants consisting of substituted and
unsubstituted pol ycyclic aromatic rings forned by the inconpl ete conbustion of organic materials. Their

physi cal, chem cal, and biological properties vary with their size and shape. PAHs are persistent in the
environnent. Benzo (a) pyrene is one of the nbost common and nost hazardous PAH  Sone PAHs are classified by
the EPA as a Group B2 probabl ehunan carci nogens. Benzo (a) pyrene is the nost potent of the carcinogenic
PAHs. Oral exposure to benzo (a) pyrene has been shown to produce stonach tunors in nmice and rats and nanmmary
tunors in rats. Dernmal exposure to benzo (a) pyrene has been shown to produce skin cancer in mce, rats and
rabbits. Oral and inhal ation exposure to benzo (a) pyrene has been shown to cause lung tunors in mce and
rats. Long-termexposure to PAHs nay cause birth defects.

Silver is a white nmetal insoluble in water and soluble in sulfuric and nitric acids. Alloys or silver (e.g.,
copper, alumnum cadmum lead or antinony) are used in the manufacture of silverware, jewelry, coins

films, in mrrors, as a bactericide for sterilizing water, fruit juices, etc. Sone silver conpounds are al so
of medical inportance as antiseptics or astringents. Exposure to silver can occur through inhalation of
funmes or dust, ingestion of solutions or dust, eye and skin contact. Eye and skin

contact with netallic silver may produce | ocal permanent discoloration of the skin simlar to tattooing. This
process is referred to as argyria. Argyria is characterized by a dark, slategray color pignentation of the



skin. Generalized argyria can al so devel op through exposure to silver oxides or salts through ingestion and
inhal ation of dust. Silver is not classifiable as to carcinogenicity.

Tinis a soft, silvery white metal which is insoluble in water. It is used as a protective coating for other
netal s such as in household utensils, as soft solders, and in the packaging industry. Exposure to tin may
occur in mning, snmelting, and refining, and in the production and use of tin alloys and sol ders. Inorganic
tin salts are mld skinirritants. Exposure to dust or fumes of inorganic tin is known to cause |ung
disease. Tin is not classifiable as to human carcinogenicity.

Zinc is a bluish-white netal that is stable in dry air, but becones covered with a white coating on exposure
to noist air. Zinc is present in abundance in the earth's crust. Zinc chloride is used as a wood
preservative, in dry battery cells, in oil refining operations, and in the manufacture of dyes

activated carbon, deodorants and disinfecting solutions. Zinc chromate and zinc oxide are used primarily as
pigments. Exposure to zinc conpounds can cause skin sensitization, irritation of the nose and throat, fever,
and fatigue. Zinc is not classifiable as to human carcinogenicity.

HUVAN HEALTH R SK CHARACTERI ZATI ON

The risk characterization section in a risk assessnent summarizes the results of the exposure and toxicity
assessnents to describe the baseline risk for the Site. In general, risk is characterized as being
unaccept abl e when (1) existing levels of contam nants present at the site nmay cause cancer or some other
adverse health effect; (2) there is a route or pathway through which a receptor nay be exposed (e.g.,
ingestion of contam nated soil); and (3) there is a receptor which may be exposed (e.g., a child ingesting
soil). For cancer-causing contamnants, risk is neasured as the nunber of additional incidences of cancer
that can be expected in an popul ati on exposed to that contami nant. For exanple, one additional incident of
cancer estimated to occur in a population of 10,000, as a result of exposure to contamnation at a site

woul d quantitatively be described as a 1 x 10[-4] cancer risk. EPA recommends that renedial actions be taken
to address risk greater than a 1 x 10[-4] cancer risk. EPA nmay recomend action in situations where the risk
isinthe range of 1 x 10[-4] to 1 x 10[ -6] (one additional incident of cancer in a popul ation of

1, 000, 000).

For noncarci nogeni c contam nants, risk is considered unacceptabl e when the concentration of the contam nant
that an individual is exposed to (i.e., the intake rate) exceeds the RfD concentration for that contamn nant.
The noncarci nogeni c effects of a single contamnant in a single mediumis expressed as the hazard quoti ent
(HQ. To assess the overall potential for noncarcinogenic effects posed by nore than one contam nant, the
HQ are added to determne the Hazard Index (H'). The H provides a useful reference point for gauging the
potential significance of multiple contaninant exposure within a single nediumor across media. EPA nay
recommend action in situations where the H exceeds one

Table 7 summari zes the quantitative results of the risk assessnent for residents and workers exposed to
contami nants of concern other than lead at the Site. 1In the case of residential exposure, risks to different
age groups were determ ned.

EPA does not recommend characterizing the health effects associated with | ead using the risk assessnent
procedures discussed above. EPA currently believes that the best avail abl e approach for characterizing risks
associated with lead in residential areas is the UBK Mbdel. The UBK Mddel was used at the Abex Site to
predict the percentage of highly exposed children that would have a level of lead in their bl ood exceeding 10
ug/ dL, the level recomrended as safe by the Center for Disease Control (CDC), at various |evels of

contami nation. Based on the exposure assunptions presented earlier, the nodel predicts that approximately 95
percent of the children exposed to soil/dust with an average | ead concentration of 400

ny/ kg woul d have bl ood | ead | evel s bel ow 10 ug/dL

The baseline risk assessnent for the Abex Site has determ ned that contamnation at the Site currently
presents unacceptable risks to residents and woul d pose unacceptable risks to workers within the forner
foundry building. The average | ead concentrati on exceeds 400 nmg/ kg in surface soil in the Effingham
residential area, on the Holland Property, and in the vacant |ots. Average |ead concentrati ons al so exceed
400 ng/ kg in subsurface soil in the Washi ngton Park Housing Project, the Effinghamresidential area,

the Seventh Street row homes, the Holland Property, the Abex Lot, the drug rehabilitation center, and the
vacant |ots.

The baseline risk assessnent al so indicates that children between the ages of one and seven and future
workers at the forner foundry building woul d be exposed to unacceptabl e risks associated with ot her
noncar ci nogeni ¢ contam nants of concern. This is indicated in Table 7 where the total H values are greater



than one. It should be noted, however, that the H cal culations nmay overestimate the potential for adverse
health effects at the Site since not all contaninants of concern induce the sane heal th effect
by the same mechani sm of action

The total lifetime cancer risks associated with the Site are 3.0 x 10[-5] for residents (i.e., one additional
incident of cancer in an exposed popul ation of 33,333) and 8.97 x 10[-4] for future workers at the forner
foundry facility (i.e., one additional incident of cancer in an exposed popul ation of 1,115).

FUTURE RI SKS ASSOCI ATED W TH SUBSURFACE SO L

The risk assessnment that was performed for the Abex Site does not specifically address the issue of hunman
heal th risks that may exist if contam nated subsurface soil is brought to the surface by future activity.
The risk assessnment only briefly discusses this subject in conjunction with current and future | and use and
states that highly contam nated subsurface soils could be brought to the surface if |arge scal e devel opnent
occurs

In addition to |l arge scal e devel opment, EPA and VDVWM have consi dered ot her possi bl e nechani sns for exposure
to subsurface soils either directly or by the transport of these soils to the surface. Routine activities by
property owners or their children that could result in direct contact with subsurface

soils include, but are not linmted to: gardening of fruits, vegetables and other plants; children playing in
soil (e.g. digging holes, making nudpies, etc.); and installing fence posts, decks, and playground equi prent.
Construction activities that could result in human exposure to contam nated subsurface soil and the
recontam nati on of surface soil include, but are not limted to, construction of housing additions,

mai nt enance and addi ti on/repl acenment of subsurface utilities, denolition of existing buildings/structures,
construction of new buildings/structures, and construction of in-ground pools

EPA and VDWM are unaware of any research or nodels that can be used as a basis for estimating the potentia
future exposure of residents to subsurface soil contam nation. Since future activities in the residentia
areas of QU1, unless restricted, could reasonably result in either direct exposure to contaninated subsurface
soil or exposure to contam nated soil reintroduced to the surface, EPA and VDWM bel i eve surface and
subsurface soil are of equal concern. Since this ROD identifies the final renedia

action for contam nated soil in QUL, EPA and VDWM bel i eve a conservative approach to deternining the extent
of cleanup is appropriate

ECOLOA CAL RI SK

The QU1 R focused on the area within a 700-foot radius of the foundry which is a predom nantly urban area
A formal ecol ogical risk assessnent that qualitatively and/or quantitatively appraises the actual or
potential effects of the Site on plants and animals was not performed as part of this QU An investigation
of the ecol ogical inmpacts that may be associated with this Site, particularly with regard to the Elizabeth
River and offsite environmental receptors, will be evaluated in Q2.

LEAD CLEANUP LEVELS

After conpletion of the baseline risk assessnment at a site, appropriate cleanup |levels are considered during
the feasibility study in order to evaluate the effectiveness of the renedial alternatives. For sites dealing
wi t hl ead cont am nation, EPA recomrends, as a matter of policy (CSWER Directive #9355.4-02), that soil cleanup
levels in the range of 500 to 1, 000ny/ kg | ead be used to trigger a renedial action in residential areas. The
use of a specific level to trigger an action has proved to be an effective

nethod for inplenenting cleanup activities. After cleanup has been conpleted, confirmatory sanpling is
perforned to ensure that unacceptable risks identified in the baseline risk assessnent have been addressed.

Si nce ot her contam nants of concern identified at the Abex Site are found in cl ose association with | ead
actions taken to achieve the lead cleanup levels will also be effective in addressing unacceptable risks from
t hese contam nants.

VI1. DESCRI PTI ON OF ALTERNATI VES

Engi neering technol ogi es were screened in the FS report to determ ne which ones could be applied to clean up
contami nation identified at the Site. The technol ogi es were eval uated based on their effectiveness, cost, and
inplenentability. Those technol ogies determined to be nost appropriate were then devel oped into renedia
alternatives. Table 8 presents the alternatives evaluated in this ROD, their present worth cost, and the
time required for inplenmentation. These alternatives are for work to be perforned in addition to that

al ready perforned under the Renoval Action



COWMON ELEMENTS OF ALL ALTERNATI VES:

Except for Alternative 1, the No-Action Aternative, all of the remedial alternatives include the follow ng
common el enent s:

Demolition of Former Foundry Facility Buil di ngs

Al buildings associated with the forner foundry operation woul d be denolished in Alternatives 2-7.
<Footnote>1 This represents a change fromthe Proposed Pl an which indicated that building would be
decontam nated. Section Xl (Docunentation of Significant Changes) provides further explanation. </footnote>
Bui | di ng debris woul d be di sposed of offsite in an approved RCRA | andfill in accordance with RCRA Land

Di sposal Restrictions. Equipnent naintained within these buildings by the current property owner woul d have
to be renoved and may require decontam nation.

Solid residuals generated by any decontam nation activities would be handled in the same manner as
contam nated soil. Any contaminated soil beneath the buil dings woul d be addressed in the sane manner as
surroundi ng nonresidential soil on the Holland Property, the Abex Lot, and the MCready Lot.

Soi| Excavation, O fsite Disposal, and Tenporary Rel ocation

Soi|l excavation and offsite soil disposal is required to various extents under all of the alternatives. TCLP

testing woul d be conducted to determ ne whet her excavated soil is a RCRA characteristic hazardous waste.

Soil which is determned to be a RCRA hazardous waste would be treated prior to |land disposal. Soil which is
not a RCRA hazardous waste may still require treatment prior to disposal in a solid waste facility within
Virginia or another state. Conventional earth noving equi pnent woul d be used to excavate

and | oad the contam nated soil. Contami nated soil beneath hones and residential units may be renoved using
vacuumtype equi prent. Dust suppressi on neasures woul d be used to ensure that unacceptabl e rel eases on

ai r-borne contamination do not occur. Al excavated areas woul d be backfilled with clean fill and

revegetated to achieve forner conditions, to the extent practicable. Tenporary relocation would be provided
to residents while excavation is occurring around or beneath their hones or residential units.

Soil Treatment By Stabilization and/or Solidification

Wiere treatnent is included, the treatnent would be stabilization by m xi ng excavated soil and waste
materials fromthe Site that exhibit toxicity using the TCLP test with chem cal s/reagents. The m xi ng woul d
be contained i n above-ground equi pnent onsite to create a final product that encapsul ates and i nmobilizes

|l ead and other netals. Specific chemcals to be used in the process would be deternmined in a treatability
study during the Remedi al Design phase of the project. Treated material would be tested using TCLP to ensure
it no longer exhibits toxic characteristics.

Di scharge of Contami nated Water

Di scharge of decontam nation water and any other water generated during renedial activities will neet
Virginia Pollution D scharge Elimnati on System (VPDES) requirements devel oped pursuant to the Federal C ean
Water Act, 31 U S.C SS1251 et seq., and the Virginia State Water Control Law, Code of Virginia SS 62.1-44.2
et seq.

Air Emissions Mnitoring During Renedial Activities

Air will be nonitored for both dust and | ead | evels during the renedial activities to protect the health of
onsite workers and the comunity. Sanpling of the interior of hones in the vicinity of excavation will also
be performed before, during, and after excavation to assure that there is no significant rel ease of

contami nated dust into hones during the renedial activity. Ar will be nonitored to ensure that the Nati onal
Em ssi on Standards for Hazardous Air Pollutants (NESHAPs) devel oped under the Federal Cean Air Act, 40
CF.R S 50.12 and 50.6, and the Virginia Regulations for the Control and Abatenent of Air Pollution
(VRCAAP), VR 0401-0101, are not exceeded.

Transportation, Storage, Treatnent and D sposal of Soil and Debris in Conformance with State Requirenents
In all cases, transportation, storage, treatnment and di sposal of soil and debris will be in conpliance with

applicable with Virgi nia Hazardous Waste Managenent Regul ations (VHWWR) or Virginia Solid Waste Managenent
Regul ati ons.



DESCRI PTI ON OF EACH ALTERNATI VE

A description and the estinated cost of each alternative are summarized bel ow. Present Worth includes an
estimate of operation and mai ntenance (O & M costs over a thirty (30) year period.

Alternative 1. No Action

Pursuant to the National Contingency Plan (NCP), 40 C.F.R Section 300.430(e)(6), the "no action" alternative
is considered to provide a baseline for conparison to other renedial alternatives. Under this
alternative, no action beyond the renoval actions would be perfornmed.

Surface soil (0-12" in depth) with lead | evels exceeding 500 ng/ kg would remain at the drug rehabilitation
center property and the vacant |lots. Subsurface soil (> 12" in depth) with | ead | evel s exceedi ng 500 ng/ kg
woul d remain in the Washi ngton Park Housing Project, the Effingham Pl ayground, the Effinghamresidentia

area, and the Seventh Street row hones. Subsurface soil exceeding 1,000 ng/kg |ead would remain at the Abex
and McCready Lots, the Holland Property, the drug rehabilitation center property, and in the vacant |ots.
Certain areas of |ead contam nation, including the Abex and McCready | ots, and areas of the Holland Property,
are currently capped and fenced, minimzing exposure to underlying lead at this tine. However, these caps
woul d not be permanently naintained under this alternative. This action would not reduce the risks to the
public health and the environment outlined in Section VI above

Since no action is proposed, there are no costs.
Alternative 2: Surface Soil Excavation, Ofsite Treatnent/Di sposal, Capping, and Institutional Controls

Under this alternative, renmmining surface soil (0-12" in depth) exceeding 500 ng/ kg | ead, except soi
currently capped, woul d be excavated. Areas of excavation would include the drug rehabilitation center
property, the Effingham Residential area and the vacant lots. The excavated soils would be transported in
accordance with RCRA requirements to an approved RCRA Treatnment Facility. The soils would be treated at the
offsite facility, tested using TCLP to ensure RCRA Land Disposal Restriction requirenents are

net, and di sposed of in an approved RCRA Subtitle D landfill. Excavated areas would be backfilled with clean
soil, graded, and revegetated. Institutional |and use controls (e.g., deed restrictions) restricting

activity bel ow one foot in depth would be required on all properties where | ead concentrations in subsurface
soi|l exceed 500 ng/kg in residential area and 1,000 ng/ kg in non-residential areas.

Exi sting caps (i.e., pavenent) on the Abex Lot, MCready Lot and the Holland Property woul d be permanently
mai nt ai ned under this alternative. Institutional controls would be required to control future exposure to the
capped soils on these |ots.

A CERCLA five-year review would be required under this alternative because hazardous substances would be |eft
onsite. This alternative is designated as Alternative Il, Case 1, in the FS and additional information
devel oped i n response to public coments.

Estimated Capital Cost: $ 4, 865, 430
Estimated O & M Cost : $ 23, 500
Present Wrt h: $ 4, 888, 930
Time to Construct: 12 weeks

(Note: O & Mcosts are presented for a 30-year period. Since naintenance on capped areas would need to
conti nue beyond 30 years, O & Mcosts woul d actually exceed this anmount.)

Alternative 3: Surface and Subsurface Soil Excavation, Ofsite Treatnment/D sposa

Surface and subsurface soil exceeding 500 ng/kg lead in residential areas, including contaninated soi

adj acent to hone foundations and beneath hones[3], <Footnote>3 This clarification on the extent of excavation
was notincluded in the Proposed Plan. Section Xl (Docunmentation of Significant Changes) provides further

di scussi on. </ f oot not e> woul d be excavated to the depth of the water table. Since the water table in the
project area fluctuates and has been observed at depths fromthree to six feet below the surface, excavation
woul d occur during the period when the water table is at the seasonally |low el evation, to the extent
practicable. Geotechnical investigations would be performed during the Renedial Design to determ ne
appropriate construction techniques to be used to maintain the structural integrity of the hones during
excavation. Tenporary relocation would be provided to residents while excavation is occurring around or
beneath their hones or residential units.



In non-residential areas, surface soil (0-12" in depth) exceeding 500 ng/kg | ead and subsurface soil (>12" in
dept h) exceedi ng 1,000 ng/ kg[4] <Footnote>4 The Proposed Pl an indicated that subsurface soil in non-
residential areas exceeding 500 ng/ kg woul d be excavated, the sane as in residential areas. Upon further

consi deration, EPA and VDWM have determined that 1,000 ng/kg is the appropriate cleanup | evel for subsurface
soil in non -residential areas. Section Xl (Docurmentation of Significant Changes) provides further

di scussion. </footnote> | ead woul d be excavated to the depth of the water table. To the extent practicable,
excavation woul d occur during the period when the water table is at the seasonally |ow |evel

Al excavated areas would be backfilled with clean soil. Fornmerly vegetated areas woul d be graded and
reestablished to original conditions, to the extent practicable

The excavated soils would be transported in accordance with RCRA requirenents to an approved RCRA Treat nent
Facility. The soils would be treated at the offsite facility, tested using TCLP to ensure RCRA Land D sposa
Restriction requirenents are net, and di sposed of in an approved RCRA SubtitleD landfill.

Prior to the excavation of contam nated soil on the Abex Lot, the McCready Lot, and the Holland Property,
exi sting asphalt and concrete woul d be renoved and di sposed as construction and denolition debris. This
alternative is designated as Alternative Il, Case 2, in the FS and additional information devel oped in
response to public coments.

Estimated Capital Cost: $ 37,895, 000
Estimated O & M Cost : $ 0
Present Worth: $ 37,895, 000
Time to Construct: 57 weeks

Alternative 4. Surface and Subsurface Soil Excavation, Onsite Treatnent, Ofsite D sposa

Under this alternative, contam nated surface and subsurface soil in residential and non-residential areas
woul d be excavated as described under Alternative 3.

Excavated soil and waste materials would be tested using TCLP to determine if it exhibits toxicity.
Excavated soil and waste materials not exhibiting toxicity would be transported and di sposed offsite in an
approved RCRA Subtitle DIlandfill. Excavated soil and waste materials exhibiting toxicity using TCLP woul d
be treated onsite using a stabilization process. Treated soil and waste nmaterials would be retested using
TCLP to ensure that it does not exhibit unacceptable toxicity and neets RCRA Land Disposal Restriction
requirenents. Treated soil and waste materials not exhibiting toxicity would be transported in accordance
with RCRA requirements to an approved RCRA Subtitle D landfill.

Prior to excavation of contam nated soil on the Abex Lot, the McCready Lot, and the Holland Property,

exi sting asphalt and concrete would be renoved and di sposed of as construction and denolition debris. This
alternative is based on Alternative Il Case 2 in the FS and additional infornation devel oped in response to
public comrents. Estimated Capital Cost:

$28, 891, 243 Estimated O & M Cost : $ 0
Present Wort h: $28, 891, 243
Time to Construct: 55 weeks

Alternative 5: Surface and Subsurface Soil Excavation, Onsite Treatnent, O fsite D sposal, Capping,
Institutional Controls

Under this alternative, contam nated surface and subsurface soil in residential and non-residential areas
woul d be excavated, treated, and di sposed of as described under Alternative 4, with the exception of the
Hol I and Property, the Abex Lot, and the MCready Lot, which would be permanently capped with asphalt in
accordance with RCRA Subtitle C requirenents.

Operation and nai ntenance, institutional |and use controls, and groundwater monitoring in accordance with
RCRA requirements, would be necessary for areas that have been capped. A CERCLA five-year review woul d be
required under this alternative because this remedy will |eave hazardous substances on Site. This
alternative is identified as Alternative V, Case 2 in the FS and additional infornation devel oped in response
to public comments.

Estimated Capital Cost: $ 22,074, 430
Estimated O & M Cost : $ 23,500



Present Wrt h: $ 22,097,930
Time to Construct: 44 weeks

(Note: O & Mcosts are presented for a 30-year period. Since naintenance on capped areas would need to
conti nue beyond 30 years, O & Mcosts woul d actually exceed this amount.)

Alternative 6: Surface and Subsurface Soil Excavation, Onsite and In-Situ Treatnment, O fsite D sposal,
Capping, Institutional Controls

Under this alternative, contam nated surface and subsurface soil in residential and non-residential areas
woul d be excavated treated, and di sposed of as described under Alternative 4, with the exception of the

Hol  and Property, the Abex Lot, and the MCready Lot, which would be treated in-situ (in place) to inmmobilize
the lead in the soil and waste material .

The in-situ treatment process utilizes augers and nixing paddles to facilitate the injection and m xi ng of
stabilizing agents into subsurface soils. Upon conpletion of this process, lead within the soil and waste
material is expected to be stabilized. Pilot-scale treatability studies would be required to confirmthe
effectiveness of the in-situ treatnent system

Prior to the in-situ treatnent, existing asphalt and concrete on the Abex Lot, MCready Lot and Hol | and
Property woul d be renoved and di sposed of as construction and denolition debris. After the treatnent is
conpl ete, these areas woul d capped in accordance with RCRA requirenments. Operation and mai nt enance,
institutional |and use controls, and groundwater nonitoring in accordance with RCRA requirenents, would be
necessary for areas that have been treated in-situ and capped. A CERCLA five-year review would be required.
This alternative is identified as Alternative VII, Case 2, in the FS and additional infornation developed in
response to public coments.

Estimated Capital Cost: $ 23, 654, 430
Estimated O & M Cost : $ 23, 500
Present Wrt h: $ 23,677,930
Time to Construct: 45 weeks

(Note: O & Mcosts are presented for a 30-year period. Since naintenance on capped areas would need to
conti nue beyond 30 years, O & Mcosts woul d actually exceed this anmount.)

Alternative 7: Surface and Limted Subsurface Soil Excavation, Onsite Treatnent, O fsite D sposal,
Institutional Controls

Under this alternative, soil exceeding 500 ng/kg | ead woul d be excavated fromthe surface to a depth of two
feet. Subsurface soils belowtw feet with |l ead | evels above 5,000 ng/ kg woul d be excavated to the depth of
the water table. Soil with lead | evels between 500 and 5,000 ng/kg | ead woul d renmai n bel ow a depth of two
feet. Al excavated soil would be handl ed asdescribed under Alternative 4.

Institutional |and use controls preventing any disturbance of soil below two feet would be required in areas
where | ead concentrations in subsurface soil exceed 500 ng/kg[5]. <Footnote>5 Institutional controls were
not included in Alternative 7 in the Proposed Plan. Upon further consideration, EPA and

VDWM have determ ned that institutional controls would be necessary for Alternative 7 to be protective of
human health and the environnent. Section Xl (Documentation of Significant Changes) provides further

di scussi on. </ f oot not e> These controls woul d be necessary to prevent exposure to contam nated subsurface soil
left in place and to ensure that surface soils are not recontam nated as a result of future construction
activities. Activities that could be restricted to prevent recontam nati on of surface soil include, but are
not limted to, construction of housing additions, maintenance, addition/replacenent of subsurface utilities,
derolition of exiting buildings/structures, construction of new buil dings/structures and construction of

i n-ground pool s.

A CERCLA five-year review would be required under this alternative because this remedy will |eave hazardous
substances on Site.

Estimated Capital Cost: $ 16, 169, 450
Estimated O & M Cost : 0
Present Worth: $ 16, 169, 450

Time to Construct: 40 weeks



VIITI. SUWARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

EPA has devel oped a process to anal yze renedi al alternatives based on the statutory requirements of Section
121 of CERCLA, 42 U. S.C. 9621, and site-specific experience gained in the Superfund program This process
uses nine criteria as set forth in the NCP, 40 C F.R Section 300.430(e)(9)(iii), which enconpass statutory
requirenents and technical, cost, and institutional considerations that EPA has determ ned are appropriate
for a thorough evaluation. The nine criteria can be categorized into three groups: threshold criteria,
primary balancing criteria, and nodifying criteria. Brief descriptions of each of these criteria by category
are presented bel ow.

THRESHOLD CRITERIA: (relates to statutory requirenents that each alternative nust satisfy in order to be
eligible for selection)

(1) Overall Protection of Human Health and the Environnent:

Eval uation of the ability of each alternative to provi de adequate protecti on of human health and the
environnent in the long and short-term description of how risks posed through each exposure pathway are
elimnated, reduced, or controlled through treatnment, engineering controls, or institutional controls.
(2) Conpliance with Applicable or Rel evant and Appropriate Requirements (ARARs):

Eval uation of the ability of each alternative to nmeet all ARARs of Federal and State environmental |aws
and/or justification for invoking a waiver; assessnment of the ability of each alternative to conply with
advi sories, criteria, and guidance that EPA and VDWM have agreed to foll ow

PRI MARY BALANCI NG CRITERIA: (technical criteria upon which the detailed analysis is primarily based)

(3) Long-termEffectiveness and Permanence:

Eval uati on of expected residual risk and the ability of each remedy to maintain reliable protection of human
health and the environment over time after cleanup goals have been net.

(4) Reduction of Toxicity, Mbility, or Volune through Treatnent:

Eval uation of the statutory preference for selecting renedial actions that enploy treatnent technol ogi es that
permanently and significantly reduce the toxicity, mobility, or volune of hazardous substances.

(5) Short-term Effectiveness:

Eval uati on of the period of tinme needed to achieve protection and any adverse inpacts on human health and the
environnent that may be posed during the construction and inplenentation period, until cleanup goals are

achi eved.

(6) Inplementability:

Eval uation of the technical and adm nistrative feasibility of each alternative, including the availability of
material s and services.

(7) Cost:
Estimation of capital, O& M and net present worth costs for each alternative.

MODI FYI NG CRITERIA:  (criteria considered throughout the devel opnent of the preferred remedial alternative
and formally assessed after the public conment period, which may nodify to preferred alternative)

(8) State/ Support Agency Acceptance:

Assessnent of technical and adm nistrative i ssues and concerns that the State may have regardi ng each
alternative.

(9) Community Acceptance:

Assessnent of issues and concerns the public may have regardi ng each alternative based on a review of public



comrent s recei ved on the Admi nistrative Record and the Proposed Pl an.

The alternatives were eval uated and conpared in the FS and/or the Proposed Pl an based on these nine criteria.
This section summari zes EPA' s conparison of alternatives based on the previous anal yses with consideration of
certain clarifications and nodifications to sone of the alternatives resulting frominput received during the
public comrent process. Table 9 provides an overview of the conparison of alternatives

Overal|l Protection of Human Health and the Environnent

Al though surface soil (0-12" in depth) contam nation in the Washi ngton Park Housing Project and the Effingham
Pl ayground has been addressed under the 1992 renoval action, lead levels in the surface soil in the Effingham
residential area presently exceed the residential health-based cleanup | evel of 500 ng/kg; surface soil on
the Holland Property and in the vacant |ots al so exceeds 500 ny/ kg | ead; subsurface soil (> 12" in depth) in
the residential areas including the Washi ngton Park Housing Project, the Effi nghamresidential area, and the
Seventh Street row honmes, exceeds the heal t h-based cl eanup | evel of 500 ng/kg; subsurface soil in the
non-residential areas including the Holland Property, the Abex Lot, the MCready

Lot, the drug rehabilitation center, and the vacant |lots exceed 1,000 ng/kg lead. Aternative 1 (No Action)
woul d not prevent current and/or future exposure to |ead contam nated soil at the Abex Site and is not
protective of human health. Therefore, Alternative 1 will not be considered further as a renedia

al ternative.

Alternative 2 provides a remedy for surface soil (0-12" in depth) within QUL that exceeds 500 ng/ kg | ead by
excavating and renovi ng these soils. However, Alternative 2 does not excavate and renove subsurface soil (>
12" in depth) within QU1 with | ead | evels greater than 500 ng/ kg. Exposure to subsurface soil exceedi ng 500
ng/ kg lead in residential areas or 1,000 ng/kg lead in non-residential areas either directly or after

contam nated soil has been reintroduced to the surface over tine would result in an unacceptable human health
risk. Routine activities by property owners or their children that could result in direct contact with
subsurface soil include, but are not limted to, gardening of fruits, vegetables and other plants, children
playing in soil (e.g. digging holes, naking nudpies, etc.), and installing fence posts, decks, and pl ayground
equi pnent. Construction activities thatcould result in human exposure to contam nated subsurface soil and
there contam nation of surface soil include, but are not limted to,

construction of housing additions, maintenance and addition/replacenment of subsurface utilities, denolition
of existing buildings/structures, construction of new buil dings/structures, and constructi on of inground
pool s.

Al ternative 2 includes capping and institutional controls to control human exposure to soil exceeding 500
ng/ kg during routine activities and construction activities. EPA and VDWM do not support the use of
restrictions on residential property as a method to achieve protection of human health and the environnent
unl ess no other feasible alternatives are present.

Both Alternatives 3 and 4 woul d renove surface and subsurface soil above the water table in residential and
non-residential areas to health based cleanup levels. In residential areas, surface and subsurface soil wth
| ead exceedi ng 500 ng/ kg | ead above the water table would be renoved. |In the nonresidential areas, surface
soi | above 500 ng/ kg | ead and subsurface soil above 1,000 ng/kg | ead woul d be renoved to the depth of the
water table. The Abex Lot is the only area where subsurface soil contamni nation above the

cleanup level is expected to occur below the water table. The Abex Lot is zoned for commercial and/or I|ight
industrial use. Future activity is not expected to extend into the water table and quantity of soi

exceeding 1,000 ng/ kg | ead bel ow the water table is expected to be minimal. Alternatives 3 and 4 are both
considered fully protective of human health and the environnent.

Alternatives 5 and 6 woul d renove contam nated surface and subsurface soil in residential and non-residential
areas within QUL as described above for Alternatives 3 and 4, with the exception of soil within the Holland
Property, the Abex Lot, and the McCready Lot. These areas woul d be permanently capped with asphalt under
Alternative 5, and treated in-situ and then capped with asphalt in Alternative 6. Institutional controls
woul d be required to assure pernmanent naintenance of the asphalt caps under both

alternatives. Alternatives 5 and 6 are both considered protective of human health and the environment.

Alternative 7 would renove soil within QU1 exceeding 500 ng/ kg | ead between the surface and a depth of two
feet. This renoval would mnimze unacceptabl e health risks associated with exposure to shallow soil during
routine activities including, but not limted to, gardening of fruits, vegetables and other plants, children
playing in soil (e.g. digging holes, naking nudpies, etc.), and installing fence posts, decks, and pl ayground
equi pnent (assuning these activities do not extend beyond two feet in depth). However, under this
alternative, lead | evel s between 500 nmg/ kg and 5,000 ng/kg would remain in soil belowtw feet in depth. As



di scussed in Alternative 2, construction activities could result in human exposure to

cont am nat ed subsurface soil and the recontani nation of surface soil. Institutional controls would be
required to restrict construction activities including, but not limted to, construction of housing
addi ti ons, nai ntenance and addition/replacenent of subsurface utilities, denolition of existing

bui | di ngs/structures, construction of new buil di ngs/structures, and construction of inground pools. As
stated in Alternative 2, EPA and VDWM do not support the use of restrictions on residential property as a
met hod to achi eve protection of human health and the environment unless no other feasible alternatives are
present.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs)

The ARARsS associated with Alternatives 2 - 7 are the same. Under Alternatives 2, 5, and 7, however, somne
soil left in place may be a RCRA Characteristic Hazardous Waste (DO08) due to high |levels of |eachable |ead.
In the event that such soil is excavated during some future activity, this soil would need to be treated and
di sposed of in accordance with RCRA Land D sposal Restrictions

Al alternatives would be in conpliance with existing Federal and State ARARs.
Long-term Ef f ecti veness and Pernanence

Long-term effecti veness and permanence refers to expected residual risk and the ability of a renedy to
maintain reliable protection of human health and the environment over time after cleanup |evels have been
nmet .

Alternative 2 woul d | eave subsurface soil (> 12" in depth) contaminated with lead | evels of up to 50, 000
ng/ kg in place and covered with soil and grass or asphalt within QUL, thereby resulting in the potential for
a substantial residual risk.

Alternatives 3 and 4 provide nminimal residual risk and, therefore, a high degree of |ong-term effectiveness
since surface and subsurface soil that exceed 500 and 1,000 ng/kg lead in residential and non-residential
areas of QUl, respectively, are excavated, treated as required, and di sposed of offsite in an approved RCRA
landfill.

Alternatives 5, 6, and 7 all |eave contam nated soils and/or waste nmaterial in place, thereby allow ng for
potential residual risk. Alternatives 5 would |leave soil and waste material contamnated with lead up to
58, 000 ny/ kg beneath asphalt caps on the Holland Property, the Abex Lot, and the McCready Lot. Alternative 6
woul d al so | eave contam nated soil and waste material in place, however, in-situ treatnent woul d take place
prior to capping and, therefore, reduce the potential residual risk. Aternative 7 would | eave soi
containing 500 to 5,000 ng/kg lead in place belowtwo feet in depth within residential and non-residenti al
areas. As with Alternative 2, Alternative 7 would result in the potential for a substantial residual

risk at the Site.

Reduction of Toxicity, Mbility, or Volune Through Treat nent

Lead, the primary contam nant of concern at the Site, is a netallic element that cannot be destroyed to
reduce its toxicity. Therefore, renedies addressing | ead contanination in soil generally require either
renmoval and/or stabilization by imobilizing the lead within the soil structure, thereby reducing the
mobility of the contam nant. Stabilization, however, results in an increase in the volume of material to be
addressed and will not reduce the toxicity of the |ead

Under Alternative 2, only surface soil (0-12" in depth) within QUL woul d be excavated and treated as
appropriate (i.e., in accordance with RCRA Land D sposal Restriction requirenments). Contaninated soil bel ow
this level would remain in place. Contaninated soil and waste material on the Holland Property, the Abex
Lot, and McCready Lot would remain in place and be in accordance with RCRA requirenents. This alternative,
therefore, would not significantly reduce the nobility and volume of |ead through treatnent.

Under Alternatives 3 and 4, surface and subsurface soil above the water table within QUL that is contam nated
above heal t h-based cl eanup | evel s woul d be excavated and treated, as appropriate, to reduce the nobility of
lead in the soil. 1In any case where the soil is treated, the volunme of the | ead- contam nated soil will
increase due to the addition of stabilizing agents designed to reduce |ead nobility.

Under Alternative 5, contam nated surface and subsurface soil above the water table within QUL woul d be
excavated and treated, as appropriate, to reduce the nobility of lead in the soil, with the exception of



contami nated soil and waste material within the Holland Property, the Abex Lot, and the McCready Lot. These
areas woul d not be treated, but would be contained with one foot of asphalt. As such, Alternative 5 would
fail to treat the primary sources of |ead contamnation at the Site.

Alternative 6 is the same as Alternative 5, except that contam nated soil and waste material on the Holland
Property, the Abex Lot, and the McCready Lot would be treated in-situ before capping. Wile in-situ
treatment may significantly reduce the nobility of lead, treatability studies would need to be perforned
during the Renedial Design to determine the extent of the reductionin nobility that can be achi eved.

Alternative 7 woul d excavate and treat, as appropriate, surface and subsurface soil within QU1 that exceeds
500 ng/ kg lead within two feet of the ground surface, as well as soil exceeding 5,000 ng/ kg between two feet
in depth and the water table. Under Alternative 7, soil between 500 and 5,000 ng/kg | ead within residentia
areas would renain in place below tw feet in depth. Therefore, Alternative 7 would not reduce the nobility
of lead to the extent acconplished under Alternatives 3 and 4, and perhaps under Alternative 6

Short-term Effecti veness

The primary short-termeffects associated with each alternative are possible exposure to contam nated dust
generated during excavation, and exposure to physical safety hazards that exist around heavy equi prent.

Ai rborne dust containing elevated | ead | evels could be generated during soil excavation required in
Alternatives 2 - 7. The extent of soil excavation is highest under Alternatives 3 and 4, and | owest under
Alternative 2. Additional dust could be generated during soil handling and operation of treatnent units
onsite, particularly under Alternatives 4 and 7. However, mneasures would be taken to control dust during
inpl enentation of the various alternatives. These neasures would be detailed in the Remedial Action Wik Plan
and the associ ated Health and Safety Pl an which nust be prepared and approved by EPA and VDWM prior to
initiation of construction. Measures to be performed would include (1) dust suppression during excavation
handl i ng, and treatnent activities, (2) sanpling the interior of hones for contam nated dust before, during,
and after renedial activities to ensure dust suppression has been effectively inplemented, and (3) air
nonitoring for both |ead and dust before and during renedial activity.

Alternatives 3 - 7 would require tenporary rel ocation of residents during excavation of contani nated surface
and subsurface soil around or beneath their hone or residential unit. This action is being taken to nminimze
the physical safety hazards associated wi th heavy equi pnent operating in close proximty to residentia
property. Details on the extent of excavation required for each honme or residential unit and the
arrangenents for tenporary relocation would be discussed with inpacted residents during the Remedi al Design
process

Alternatives 4 - 7 require onsite treatnent of excavated soils. The Remedial Action Wrk Plan and Health and
Safety Plan to be devel oped woul d detail measures to be taken to secure the area where soil is stockpiled and
treated to prevent air or water-borne rel eases of contamnated soil and to prevent access by |ocal children

Inpl emrentability

Alternatives 3, 4, 5, and 6 require extensive excavati on of contani nated surface and subsurface soi

i ncludi ng contam nated soil that may exist adjacent to foundations and/or beneath homes or residential units.
Due to the unstable nature of soil or fill material around or under many of the inpacted residences and the
proxinmty of the water table to the ground surface (estimated at 3 to 6 feet), strict engineering practices
woul d need to be followed to prevent danage to the hones during excavation. Further geotechnical
investigation would be required as part of the Renedial Design to determ ne appropriate construction

techni ques to be used to maintain the structural integrity of each hone or residential unit requiring
excavation. Wile additional costs would be incurred by inplenenting the necessary engi neering controls,
current engi neering technol ogy can be enployed to safely remove contaninated soil around and beneath inpacted
resi dences.

In the case of Alternatives 4, 5, 6, and 7, inplenmentation of onsite treatnent will require careful planning
and additional construction activities. |In each case, treatability studies will be necessary to determ ne
the appropriate mxture of reagents needed to effectively imobilize the lead in the soil. The

inmpl enentation of these alternatives will require significantly nore activity onsite than Alternatives 2 and
3, where treatnent would be performed offsite at an RCRA-pernmitted facility.

Alternative 6 includes in-situ treatment of the Holland Property, the Abex Lot, and the McCready Lot, as well
as treatnent of excavated soil fromother areas of the Site in an above-ground onsite treatment unit. The
use of two separate onsite treatment units nmay further increase the tine necessary to conplete the

remedi ation. Extensive pilot-scale treatment studies would be necessary to confirmthe effectiveness of the



in-situ treatnent system As a result, Aternative 6 would likely require a significantly longer tine to
conpl ete the Renedial Design than the other alternatives.

As di scussed under the criteria for Overall Protection of Hunman Health and the Environnent and Long-term

Ef f ecti veness and Permanence, Alternatives 2, 5, 6, and 7 require effective inplementation of institutional
controls to fully satisfy these criteria. O these alternatives, Alternative 2 relies

nmost heavily on the use of institutional controls. Al properties with subsurface soil (> 12" in depth) that
exceeds 500 ng/ kg in residential areas and 1,000 ng/kg in non-residential areas would require restrictions to
limt activities that may occur below the one-foot depth. |In terns of the

residential areas, nost of the privately-owned hones in the Effinghamresidential area, several of the units
in the Washi ngton Park Housing Project, and several of the Seventh Street row homes woul d be subject to these
restrictions. EPA and VDWM prefer not to inpose such restrictions on residential properties unless no other
feasible alternatives are present.

Alternative 7 is second to Alternative 2 in its reliance on institutional controls to protect human heal th
and the environnent and to achieve long-termeffectiveness. Al properties with soil belowtw feet in depth
that contains lead at 500 to 5,000 ng/kg in residential areas and at 1,000 to 5,000 ng/kg in non-residential
areas would require restrictions to linit activities that may occur bel ow the two-foot depth. Again, nost of
the privatel y-owned hones in the Effinghamresidential area, several of the

units in the Washington Park Housing Project, and several of the Seventh Street row homes woul d be subject to
these restrictions. At the tinme the Proposed Plan was issued, EPA and VDWM supported this alternative as the
preferred remedy. However, during the initial analysis of alternatives, EPA and VDWM had not fully
considered the inplications of allow ng contam nated soil between 500 and 5,000 ng/kg |lead to remain bel ow
two feet. EPA and VDWM al so becane aware during the public conmment period that nany hones in the Effi ngham
residential area had crawl spaces, nmany of which were found to be contaminated with | ead at | evels exceedi ng
500 ng/ kg. Upon further consideration, EPA and VDWM recogni zed that institutional controls would be required
as part of this alternative. Wile restrictions would probably be required on fewer properties under
Alternative 7 than under Alternative 2, and the restrictions on property use would be | ess severe, EPA and
VDWM still prefer not to inpose of such restrictions on residential properties

unl ess no other feasible alternatives are present.

The institutional controls required under Alternatives 5 and 6 are linited to restrictions needed to ensure
capped areas on the Holland Property, the Abex Lot, and the McCready Lot are permanent|ly mai ntained. EPA and
VDWM consi der these institutional controls to be inplenentable.

Cost

Alternative 2 has the lowest total present worth cost at $4,888,930. However, |ong-term cap nai ntenance and
groundwat er nmonitoring costs would actually be higher than estinmated since these activities would need to
conti nue well beyond the 30-year period used for estination purposes. Adninistrative costs associated with
inplenenting institutional controls have not been included. In addition, this cost does not reflect the fact
that use of the Holland Property, the Abex Lot, and the McCready Lot woul d be permanently restricted.

Alternative 7 is the second | east costly remedy with a total present worth of $16,169,450. As in Alternative
2, this total does not include adninistrative costs that woul d be associated with inplenenting

institutional and does not reflect the inpact of restricting the future use of residential and
non-residential properties.

Alternatives 5 and 6 are sinmilar in total present worth cost at $22,074, 430 and $23, 654, 430, respectively.
The limtations of these cost estimates are the sane as discussed for Aternative 2.

Alternative 4 is second nost costly renedy with a total present worth of $28,891,243. Alternative 3 is the
nost costly alternative with an estimated present worth of $37,895,000. There are no annual operation and

mai nt enance costs or administrative costs for inplementing institutional controls associated with either of
these alternatives.

State Accept ance

VDWM served as the | ead agency for the Abex Site during inplenentation of the RI/FS. VDWM has revi ewed t he
remedi al alternatives under consideration for the Abex Site and has provided EPA with technical and

adm ni strative requirenments for the Conmonweal th of Virginia. VDWV agrees with the analysis of alternatives
presented in this RCD and concurs with EPA's sel ected remedy di scussed bel ow.



Communi ty Acceptance

During the public comrent period, the community expressed a strong desire to have a renedy that guarantees
protection of human health and the environnent in a nmanner that does not restrict their activities in the
future. Many of the comments EPA and VDWM received fromlocal residents expressed the concern that none of
the alternatives being considered would restore their community to a safe |level and they, therefore,
preferred to be permanently relocated. Since EPA in consultation with VDA has determ ned that
Alternatives 3 and 4 woul d achieve the desire of local residents for a renedy that restores their comunity
to a safe level without restricting their future activities, EPA is not recomendi ng pernanent rel ocation.
EPA has included tenporary relocation in the alternatives requiring excavation of contaninated surface and
subsurface soil in residential areas. This neasure will mninze the physical safety hazards associated with
heavy equi prent operating in close proximty to residential property.

I X SELECTED REMEDY AND PERFORMANCE STANDARDS

Based upon consideration of the requirenents of CERCLA, the detailed analysis of the alternatives presented
in the Proposed Plan using the nine criteria, and public comrents, EPA, in consultation with VDA has
determined that Alternative 4 is the nost appropriate renedy for the Abex Superfund Site. The najor
conmponents of the renmedy and the required performance standards are listed below Table 10 provides a
detail ed cost estimate for Alternative 4.

SA L EXCAVATI ON
Per f or mance St andards

Soil in residential areas within QUL, including the Washi ngton Park
Housi ng Project, the Effinghamresidential area, the Seventh Street
row hones, and the Effingham Pl ayground, where |ead concentrations
exceed 500 ng/ kg shall be excavated; excavation shall extend to the
depth of the water table and, to the extent practicable, shall be
performed when the water table is at the seasonally | ow el evation

Cont am nat ed soil exceeding 500 ng/ kg | ead around the foundations and
beneath homes and residential units within QU1 shall be excavated; the
structural integrity of each hone or residential unit shall be
nmai nt ai ned by perform ng geotechnical investigations during the
Renedi al Design to determne the appropriate construction measures to
be taken during excavation

Soil fromnon-residential areas within QU1, including soil currently
covered with material such as asphalt or concrete (i.e., the Holland
Property, the Abex Lot, the McCready Lot, and the drug rehabilitation
center) where | ead concentrations either exceed 500 ng/kg at the
surface (0-12" in depth) or exceed 1,000 ng/kg in the subsurface (>
12") shall be excavated; excavation of subsurface soil shall extend to
the depth of the water table and, to the extent practicable, shall be
performed when the water table is at the seasonally | ow el evation
asphalt, concrete, and other similar material that cover soi

contam nated with | ead above the cleanup |l evels shall be renoved prior
to excavation.

Addi ti onal Conponents

Residents shall be temporarily relocated while surface and subsurface
soil is excavated around and/or beneath their particular home or
residential unit; dust suppression neasures shall be used to prevent
contam nated dust fromentering hones or adjacent areas; sanpling of
the interior of homes shall be perforned before, during, and after
excavation to ensure dust control measures have been effective; air
nonitoring for | ead and dust shall be performed inaccordance with 40
C.F.R Part 50, Appendix G to ensure air enissions conformwth the
National Primary and Secondary Anbient Air Quality Standards for |ead,
40 CF. R S 50.12, and particulate matter, 40 CF.R S 50.6, and for



the control of fugitive dust emi ssions in accordance with Virginia Air
Pol I uti on Control Board Regul ations, VR 04-0101

Er osi on and sedi nent control neasures shall be installed in accordance
with the substantive requirenents of the Virginia Erosion and Sedi nent
Control Law, Code of Virginia S 10.1-560 et seq., the Virginia Erosion
and Sedi ment Regul ations, VR 625-02-00, and the Cty of Portsnouth's
Er osi on and Sedi nent Control Odinance; an erosion and sedi nent

control plan shall be prepared and submtted for review

Al excavated areas shall be backfilled with clean fill; areas
vegetated prior to excavation shall be restored to original conditions
to the extent practicable

Addi tional sanpling and analysis of soil shall be perfornmed prior to
excavation to determne the full extent of contami nation. Sanpling

and anal ysis shall also be perforned after excavati on has been
conmpleted to confirmthat cleanup goals set forth in the perfornance
st andards have been achi eved; methods for determ ning that the cleanup
goal s have been reached shall be finalized during the Remedi al Design
and approved by EPA and VDWM based on EPA 230/ 02-89- 042, Methods for
Eval uati ng the Attai nment of d eanup Standards, Vol I.

Excavated soil and waste materials shall be tenporarily staged onsite
prior to treatnment and/or transportation to an offsite di sposa
facility; to the extent practicable, excavated soil and waste nateri al
shal | be staged in areas of existing contam nation, preferably on the
Abex Lot, the Holland Property, and the MCready Lot; measures such as
bernms and tenporary covers shall be used in areas with staged nateria
to ensure that there are no unacceptabl e air or waterborne rel eases
of contam nation fromthese areas; these neasures shall be sufficient
to provide protection in the event of flooding; areas that are used to
stage excavated material shall be secured with a fence to prevent
trespassi ng.

Wien the final areas of contamination are being addressed at the Site,
excavated soil and waste nmaterials may need to be staged in an area
where cl eanup has previously occurred. In all instances where soi

and waste materials are staged in areas where cl eanup has previously
occurred or are otherw se not contam nated above | evels requiring
excavation, soil and waste material shall be staged in containers in
accordance with RCRA regul ations contained in 40 CF.R Part 268.50;
contai ners used shall be in conpliance with VHWR Section 10.8 Use and
Managenent of Contai ners.

SO L TREATMENT AND DI SPOSAL
Per f or mance St andards

Excavated soil and waste naterials shall be tested using TCLP to
determine if they exhibit toxicity as defined in 40 CF. R Part 261
Subpart C, contaninated soil that does not exhibit toxicity during
testing shall be disposed of offsite at an approved RCRA Subtitle D
landfill.

Soil and waste nmaterial that exhibits toxicity due to the |eaching of

| ead or other nmetals of concern shall be handled as a RCRA
Characteristic Waste as defined in 40 CF. R Part 261, Subpart C

Such material shall be treated prior to disposal using a stabilization
process that m xes the excavated soil and waste materialswith

chem cal s/reagents to create a final product that encapsul ates and

i mmobi lizes the | ead and other netals; specific chemcals to be used
in the process shall be determined in a treatability study during the



Renedi al Desi gn phase of this project; mxing shall be contained in
above-ground equi pment onsite in accordance with VHWR Section 10.9, Tanks.

Treated material shall be tested using TCLP to ensure it no | onger
exhibits toxic characteristics; treated material that continues to

exhibit toxicity shall either be subject to additional treatment to
further reduce toxicity, or disposed of offsite in an approved RCRA
Subtitle Clandfill if RCRA Land Disposal Restriction requirenents

have been net; treated naterial that no | onger exhibits toxicity using
TCLP shall be disposed of offsite in an approved RCRA Subtitle D

landfill; if a disposal facility in Virginia is used, the treated

waste is considered a "Special Waste" under Part VIII of VSWR and
specific approval fromVDW s Director shall be obtained prior to disposal.

Addi ti onal Components:

Air nonitoring for lead and dust shall be perforned in accordance with
40 CF. R Part 50, Appendix G to ensure air em ssions conformwth
the National Primary and Secondary Ambient Air Quality Standards for
lead, 40 CF. R S 50.12, and particulate matter, 40 CF.R S 50.6, and
for the control of fugitive dust emi ssions in accordance with Virginia

Air Pollution Control Board Regul ations, VR 04-0101.

The onsite treatnent unit shall be housed in a tenporary structure to
mnimze exposure to the elenents and the opportunity for air or
wat er - bor ne rel eases.

§ Treated nmaterial shall be staged onsite in accordance with the sane
requi renents described above for staging untreated excavated soil
and waste materi al s.

Any transportation of hazardous waste fromthe Site shall be perforned
in accordance with VHWWWR Part VI|, Regul ations Applicable to
Transporters of Hazardous Waste, and RCRA requirenents as defined in 40
CF.R Parts 262 and 263, and 49 CF. R Parts 107, and 171 - 179; any

| ocal roads damaged by the increased truck traffic associated with the
remedi al action shall be repaired in a tinmely manner follow ng the
conclusion of the onsite activity.

Any offsite discharge of water generated fromthe onsite soil
treatment systemor fromsite decontam nation activities shall be in
conmpliance with the Virginia Surface Water Standards and the Virginia
Pol lution D scharge Elimnation System (VPDES) requirenents; any

di sposal of wastewater at a |ocal Publicly-Oanned Treatnent Wrks
(POTW shall be in conpliance with the POTWs VPDES pernit and
pretreatnent standards or requirenents.

Any treatnment and/or storage units used during the renedial action
(i.e., tanks or containers for storage or treatnent) that are
regul ated under VHWR/ RCRA requirenents shall neet the closure and
post-cl osure care requirenments of VHWR Section 9. 6.

BUI LDI NG DEMOLI Tl ON
Per f or mance St andar d:

Al existing structures on the Holland Property associated with the
forner foundry operations shall be denolished; debris exhibiting
toxicity using TCLP shall be decontam nated in accordance with RCRA
Land D sposal Restriction requirenments effective at the tine when
derolition occurs; debris shall be disposed of in an approved RCRA
landfill.



Addi ti onal Conponents

Equi prrent stored by the current owner shall be sanpled to determne if
is contamnated; if analytical results find contam nation, the
equi prent shall be decontaminated prior to renoval fromthe Site

X, STATUTCORY DETERM NATI ONS

EPA's prinmary responsibility at Superfund sites is to undertake renedial actions that achi eve adequate
protection of hunman health and the environnent. |In addition, Section 121 of CERCLA, 42 U S.C 9621
establ i shes several other statutory requirenents and preferences. Under this Section, the sel ected renedy
for the Site, when conpleted, nust conply with ARARs established under Federal and State |laws unless a
statutory waiver is justified. The selected renmedy nust al so be cost-effective and utilize permanent
solutions and alternative treatnent technol ogi es or resource recovery technol ogies to the naxi mum extent
practicable. Finally, CERCLA includes a preference for renedies that enploy treatnent that permanently and
significantly reduce the volunme, toxicity or nmobility of contamnation as their principle element. This
section discusses how the selected renedy neets these statutory requirenents.

Protecti on of Human Heal th and the Environnent

The baseline risk assessnent for the Abex Site deternmined that the Site currently presents unacceptable risks
to residents through exposure to contam nated soil and woul d pose unacceptabl e risks to workers exposed to
contami nation in the forner foundry building. The risk assessnent, through use of the UBK Mdel, indicates
that average | ead concentrati ons exceedi ng 400 ng/ kg present an unacceptable risk to children. Average |ead
concentrations in surface soil exceed this level in the Effinghamresidential area, on the Holland Property,
and in the vacant lots. Average |ead concentrations al so exceed 400 ng/ kg in subsurface soil in the

Washi ngt on Park Housing Project, the Effinghamresidential area, the Seventh

Street row hones, the Holland Property, the Abex Lot, the drug rehabilitation center, and the vacant |ots.

The baseline risk assessnent al so indicates that children between the ages of one and seven and future
workers at the former foundry building woul d beexposed to unacceptabl e risks associated with other
noncar ci nogeni ¢ contam nants of concern, including copper, antinony, tin, zinc, nickel, cadm um chromnmi um
PAHs, and PCBs. The total lifetinme cancer risks associated with the Site are 3.0 x 10[-5] for residents
(i.e., one additional incident of cancer in an exposed popul ation of 33,333) and 8.97 x 10[-4] for future
workers at the former foundry facility (i.e., one additional incident of cancer in an exposed popul ati on of
1, 115).

Excavation, treatnent, and offsite disposal of contam nated surface and subsurface soil at the Site and
derolition of the former foundry buildings will virtually elinminate exposure to all contaninants of concern
at the Site. By removing surface and subsurface soil contam nated above 500 ng/ kg lead in the residential
areas, EPA and VDWM expect the average |ead concentration in the soil to be in the range of 100 to 300 ny/kg.
This is bel ow the average soil concentration of 400 ng/ kg, which the UBK Mde

estinmates as the acceptable Ievel for children. The risks associated with the other contanmi nants of concern
will be within acceptable ranges as well through inplenmentation of this renedy.

The short-termthreats associated with the selected remedy can and will be readily controlled and no adverse
cross-nedia i npacts are expected fromthe renedy.

Conpl i ance Wth Applicable or Rel evant and Appropriate Requirenents (ARARs) and To Be Considered Materials
(TBCs)

Under Section 121(d) of CERCLA, 42 U S.C. S 9621(d), and EPA gui dance, renedial actions at Superfund sites
nust attain legally applicable or relevant and appropriate Federal and state environnental standards,
requirenents, criteria, and limtations (collectively referred to as ARARS). Applicable requirements are

t hose substantive environmental protection requirenents, criteria, or limtations promul gated under Federal
or state law that specifically address hazardous material found at the site, the renedial action to be
inmplenented at the site, the location of the site, or other circunstances at the site. Relevant and
appropriate requirenents are those which, while not applicable to the site, neverthel ess address probl ens
or situations sufficiently simlar to those encountered at the site that their use is well suited to that
site.

The selected renedy will conply with ARARS and To Be Considered Materials (TBCs). The ARARs and TBCs are
presented bel ow.



CHEM CAL- SPECI FI C ARARS

The Resource Conservation and Recovery Act, 42 U S.C. SS 6901 et. seq.
(40 CF.R Parts 261-270), the Virgi nia Waste Managenent Act, Code of
Virginia S 10.1-1400 et seq., the Virgi nia Waste Managenent Regul ati ons
(VWWR), VR 672-10-1, and the Virginia Solid Waste Managenent

Regul ati ons (VSWWR), VR 672-20-10 regul ate the generation,
transportation, treatnent, storage, and disposal of hazardous wastes.
Based on TCLP testing, sone of the soil found during the RI exhibits
toxicity for lead and woul d be regul ated as a RCRA characteristic
hazardous waste (40 C. F.R Part 261, Subpart C and VHWR Part I11).

As a result, RCRA and VHWR are applicable to the treatnent,
transportation, and disposal of these soils.

f dean Water Act, 31 U S.C. SS1251 et seq. (National Pollution
Di scharge Elimnation Systemrequirenents, 40 CF. R Part 122), the
Virginia State Water control Law, Code of Virginia S 62.1-44.2 et seq.,
the Virginia State Water Control Board regul ations, Water Quality
St andar ds, VR 680-21-00, the Virginia Pollutant D scharge Elimnation
System (VPDES) and Virginia Pollution Abatenent (VPA) Permt Program
VR 680-14-01, and the Virginia water Protection Permt, VR 680-15-02
regul ate any di scharge of wastewater to waters of the Conmonweal t h
of Virginia.

National Prinmary and Secondary Anbient Air Quality Standards for Lead
(40 CF.R Part 50.12), and for Particulate Matter (40 CF. R Part
50.6), the Virginia Air Pollution Control Board, Code of Virginia

S 10.1-1300 et seq., and the Virginia Departnent of Air Pollution
Control regulations for the Control and Abatenent of Air Pollution, VR
120-01-01 regul ate air em ssions and establish perm ssible | evels

of lead and particulate natter that can be released into the

envi ronment .

LOCATI ON- SPECI FI C ARARS

Executive Order 11988, Fl oodpl ai n Managenent, the National Fl ood

I nsurance Act of 1968, the Flood D saster Act of 1973, and Procedures
for Inplementing the Requirements of the Council on Environnental
Quality on the National Environnmental Policy Act regulate activities
that take place in floodplains. The Site is |located within a 500-year
floodplain for the South Branch, Elizabeth River.

Coastal Zone Managenent Act; the Coastal Managenent Plan for the Gty
of Portsnouth; and the National Cceanic and Atnospheric Adm nistration
(NOAA) Regul ations on Federal Consistency Wth Approved State Coastal
Zone Managenent Prograns regul ate activities that takeplace in

coastal areas. The Site lies within the Coastal Mnagenent Zone of
the Gty of Portsnouth.

Chesapeake Bay Preservation Act, Code of Virginia S 10.12100 and the
Chesapeake Bay Preservation Area Designation and Managenent

Regul ati ons (CBPA Regul ations), VR 173-02-01 regul ate activities that
take place in the Chesapeake Bay area. The Cty of Portsnouth

Pl anni ng Departnent has designated the area in which the Site lies as
a Resource Managenment Area of a Chesapeake Bay Preservation Area.

ACTI ON- SPECI FI C ARARs

Virginia Erosion and Sedi ment Control Law, Code of Virginia S 10.1-560
et seq., and the Virginia Erosion and Sedi nent Control Regul ations, VR
625-02-00 requires control measures during earth-nmoving activities to

prevent erosion and transport of sedinent in surface water runoff.



40 CF. R Part 50, Appendi x G establishes protocols for air nonitoring.

40 CF. R Part 264, Subpart |, and VHWWR Section 10.8 Use and
Managenent of Containers regulate the use of containers for storing
and/ or treating hazardous wastes.

40 CF. R Part 264, Subpart J, and VHWR Section 10.9, Tanks regul ate
the use of tanks for storing and/or treating hazardous wastes.

40 CF. R Parts 262 and 263, 49 CF. R Parts 171-179, and VHWR Part
VI, Regulations Applicable to Transporters of Hazardous Waste

regul ate transportation of hazardous wastes in the Commonweal th of
Vi rgini a.

Virginia Solid Waste Managenent Regul ations (VSWWR) Part VIII, VR
672-10-1 regul ates di sposal of "Special Wastes" in Commonweal th of
Virginia RCRA Subtitle Dsolid waste landfills. Treated soil that no
| onger exhibits toxic characteristics would be a special waste.

Cccupational Safety and Health Adnministration Act (29 CF. R Parts
1910, 1926, and 1904) regul ates health and safety in the work place.

Criteria, Advisories, or Quidance To Be Considered (TBCs):

I nteri m Quidance on Establishing Soil Lead O eanup Levels at Superfund
Sites (EPA OSWER Directive 9355.4-02) recommends use of the UBK Model
and appropriate assunptions to develop soil cleanup |evels for |ead.

Met hods for Evaluating the Attai nnent of O eanup Standards, Vol. |
(EPA 230/ 02-89-042) recomends statistical methods to confirm soil
cl eanup | evel s have been achi eved.

Cost Effectiveness

EPA and VDWM consi dered | ess expensive alternatives during the renedy sel ection process, however, these
alternatives did not provide the | evel of protection of human health, |long-termeffectiveness, reduction in
nmobi lity of contamination through treatnent, or comrmunity acceptance that was provi ded by the sel ected
remedy, Alternative 4. EPA and VDWM believe the selected remedy will elimnate unacceptable risks to human
health at the Site at an estinated cost of $28,891, 243 and, therefore, provides an overall

benefit proportionate to its costs. The selected renmedy al so assures, with a rmuch hi gher degree of
certainty, that the renmedy will be effective in the |ong-term because contam nated surface and subsurface
soil in both residential and non-residential areas within QUL will be excavated, treated as appropriate, and
di sposed of offsite.

Utilization of Permanent Solutions and Alternative Treatnent Technol ogi es to the Maxi num Extent Practicabl e

Section 121(b) of CERCLA, 42 U S.C. S 9621(b), establishes a preference for renedial actions that permanently
and significantly reduce toxicity, nobility, or volune of hazardous substances over remedial actions which
will not. EPA in consultation with VDW has determ ned that the sel ected renedy represents the maxi mum
extent to which pernmanent solutions and treatnent technol ogies can be utilized in a cost-effective manner to
control contami nation at the Abex Site. ' those alternatives that are protective of human health and the
environnent and conply with ARARs, EPA, in consultation with VDWY has determ ned that this sel ected renedy,
Alternative 4, provides the best bal ance of tradeoffs in terns of |ong-termeffectiveness and pernanence,
reduction in toxicity, nobility, or volune through treatment, short-termeffectiveness, inplenentability, and
cost, while also considering the statutory preference for treatnent as a principal elenment, and state and
conmmmuni ty accept ance.

The sel ected renedy treats | ead-contam nated soil that exhibits toxicity, as determ ned using TCLP, thereby

achi eving significant reduction of the nobility of lead in soil. Alternatives 3 and 4 provide the nost
effective treatment of any of the alternatives considered, with Alternative 4 being the nost cost effective.
The sel ection of treatnent of the contaminated soil is consistent with program expectati ons that indicate

that highly toxic wastes are a priority for treatnent and often necessary to ensure the long-term
ef fectiveness of a remnedy.



Preference for Treatnent as Principal El enent

By treating the contam nated soil at the Site that exhibits toxicity using TCLP, the sel ected remedy
addresses the principal threats posed by the Site through the use of treatnent technol ogies and satisfies the
statutory preference for remedies that enploy treatnent as a principal element.

XI'. DOCUMENTATI ON CF SI GNI FI CANT CHANGES

The Proposed Plan, released for public comment on April 28, 1992, identified Alternative 7 as the preferred
alternative of VDWM and EPA. At that tine, EPA and VDWM had not fully considered the inplications of
Alternative 7 with respect to allow ng contam nated soil between 500 and 5,000 ng/kg lead to renain at depths
bel ow two feet in both residential and non-residential areas. During the public comrent period, EPA and VDWW
recogni zed that institutional controls would be required as part of this alternative. Al properties with
soil contam nated below two feet in depth at |evels of 500 to 5,000 ng/kg in residential areas and at 1,000
to 5,000 ng/kg in non-residential areas would require restrictions to limt activities that may occur bel ow
the two-foot depth. These restrictions would significantly inpact the current residential areas. Mst of
the privatel y-owned hones in the Effi nghamresidential area, several of the units in the Washi ngton Park
Housi ng Project, and several of the Seventh Street row hones woul d be subject to these restrictions. EPA in
consultation with VDW decided to select a renedy that includes excavation of contam nated soil bel ow two
feet (Alternative 4) rather than one that woul d i npose restrictions on residential properties (Alternative
7). Section VIIl (Summary of Conparative Analysis of Alternatives) of the ROD presents the full evaluation
of the all alternatives based on the nine criteria identified in the NCP and provides the basis for the

sel ection of Alternative 4.

Several additional changes and clarifications were made to the Common El enents associated with the
alternatives after considering comments received during the public comrent period. In the Proposed Plan, the
former foundry facility was to be decontam nated. Based on comrents received and further review of the
condition of the former foundry building, and several associated structures, the ROD requires denolition

Several residents raised questions about contami nation in craw spaces beneath their homes during the public
comrent period. Sanpling performed as part of the recent renoval action confirmed that |ead contam nation
above 500 ng/ kg exi sts beneath many of the hones. The ROD clarifies that excavati on of contam nated soi

adj acent to foundations and beneath homes is required as part of alternatives that include excavation of
cont am nat ed subsurface soil

Due to the extent of excavation that nay be required around and beneath hones and residential units, and in
response to concerns rai sed by many | ocal residents, tenporary relocation was added as a Conmon El enent for
all alternatives requiring subsurface soil excavation. Tenporary relocation would be provided to residents
whi |l e excavation is occurring around and/or beneath their home or residential unit.

A final change nade to the alternatives requiring subsurface excavation (> 12" in depth) in non-residential
areas is a change in the lead cleanup level from500 ng/kg to 1,000 ng/kg. This change was nade: (1) to
reflect the fact that nearby residents are not expected to be exposed to subsurface soi

in the non-residential areas to the same extent they would be exposed in residential areas and (2) to be
consistent with the |ead cleanup | evels used at other Superfund site for non-residential |and use



